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BRITISH POWER. 


Ir is a remarkable fact that whilst the latest successes 
of America or Germany, and their most up-to-date 
methods and labour-saving systems, are matters of common 
knowledge, we are often in crass ignorance of the 
equal, or greater, progress that is being made in our 
own little country. 

Our leading professors and experts return from their 
triumphal marches on the Continent, not only full of 
American and German ideas, but literally so overflowing 
with ignorance of what is being done in their own country 
as to seriously tell an audience of British electrical engineers 
that they scarcely know the meaning of the term “ three- 
phase” ; that liquid motor-starting resistances are practically 
unknown in this country; and other equally edifying pieces 
of information. It is with the object of laying before our 
clientéle some idea of what has been, and is being, done in 
the matter of electric power work inthis despised country, 
that this special “ Electric Power ” number is issued. 

There can be no doubt that the era of electrical power has 
now fairly dawned, an era that is destined not only to mark 
as great a change in our industrial methods as was brought 
about by the advent of what is called the “steam age,” but 
to witness the removal of some of the disadvantages which 
the general adoption of steam power has. brought in its train. 
Concentration and overcrowding are among the drawbacks 
with which the “steam age” is credited, and these, it is 
hoped, will be to some extent mitigated by the general dis- 
tribution of electric power supply mains, and cheap means of 
locomotion. 

Some eight or ten years ago several papers were read 
before engineering societies—papers which have since 
become almost classics—dealing with the remarkable 
economy of electrical methods of driving, as compared with 
purely mechanical systems. ‘Tables were published of tests 
carried out in a number of engineering works; tests which 
showed the actual mechanical losses in transmitting the power 
from the engines to the tools, as high in some cases as 80 per 
cent. That is to say, for every 100 u.P. indicated by the 
engines, but 20 H.P. was usefully employed, the remainder 
being absorbed by shafting, belting, &c. It is worth remem- 
bering that these tests were carried out in American 
works, where workshop methods are generally suoposed to 
be so very far in advance. of our own. Independent 


‘tests carried out in this country served to con- 


firm the fact that, generally speaking, the energy lost in 
the average works exceeded that usefully turned to account. 
Nor were such losses confined to systems of shafting and 
gearing; they were equalled, and often surpassed, in 
shipyards, where the power was transmitted through long 
lengths of steam pipe—frequently uncovered—to inde- 
pendent engines scattered at widely distant points. 

Since that time, and especially during the last few years, 
enormous strides have been made in the direction of electric 
power application in our shipyards and engine works. In another 
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column a description willbe found, for example, of the electric 
equipment in a Clyde shipyard ; anf it is not drawing the 
long bow to say that there is scarcely a shipyard of any 
importance on the north bank of the Tyne in which electric 
driving is not in use, wholly or partially. On the Wear, 
the Tees, at the Hartlepools and on the Clyde, electrical 
methods are gradually superseding the older forms. 

Many of the yards on the north side of the Tyne derive 
their energy from the mains of the Newcastle Electric 
Supply Company, which has now such a good station load 
factor, that the works cost per unit generated is said to be 
below 0°37d. The County of Durham Electrical Power 
Distribution Company hopes to do as well on the south side 
from the Gateshead power station. Whether either or both 
companies will eventually be able to supply energy at such a 
low cost as to induce Messrs. Palmer’s and-Messrs. Swan and 
Hunter to shut down their own generating stations remains 
to be seen. 

The success of the Newcastle Company is pointed to for 
the encouragement of capitalists by the numerous electric 
power companies which are springing up all over the 
country ; but the conditions are not quite parallel. The whole 
of the shipyards and engineering works supplied by the 
Newcastle Company on Tyneside are situated in one line, 
extending about five miles on each side of the generating 
station, whereas with many of the power companies the 
consumers will be scattered over areas ranging from 100 to 
over 1,000 square miles. Some of these companies are handi- 
capped by being shut out of the best districts in their areas ; 
thus the Yorkshire Company cannot touch the charmed 
circles around some of the chief manufacturmg and indus- 
trial cities in that county, yet even with these restrictions 
the company hopes to reap a rich harvest. . 

Notwithstanding these and other public supply schemes, 
there is still room for the isolated power plant installation, 
which, properly designed, has a very high load factor. We 
have already referred to isolated plants in the Tyneside 
district, and in our description of the “ Electric Driving 
at a Bedford Engineering Works,” it will be noted that 
energy is not in this case taken from the Bedford Cor- 
poration supply mains, but that a special generating plant 
has been put down, including boilers, engines and dynamos. 
The power load factor is 55°6 per cent., and the total load 
factor, including lighting, 47°5 per cent. We learn that 
400 tons of coal per annum are saved asa result of the 
conversion to electrical driving, but the total cost per unit 
is not stated. The works cost at the Bedford municipal 
station is 2°22d. per unit, which probably exceeds the total 
cost at the engineering works described. 

At Messrs. R. & W. Watson’s paper mill, the generating 
plant has, at present, a capacity of 600 Kw., and the weekly 
consumption is 29,380 units. The total cost, including 10 
per cent. for interest and depreciation, is said to be about 
fd. per unit. A figure of this order would not leave much 
profit to a power company with a lower load factor, and 
with losses in transmission, und interest and depreciation 
on cables to provide for. Evidently such companies will 
have to be content for the present with the smaller and less 
profitable consumers. 

The growth of motor work has produced a marked change 
in the general design and details of construction of 
dynamos and motors and switch-gear. This is due both to 
the greater mechanica] stresses which the variableness of 
the load throws upon the machines, and to the increased 
voltages which have been rendered necessary by the large 
powers transmitted. The smooth-cored armature has 
gradually given place to the slotted-core, the Gramme ring 
to the drum, and the bipolar to the multipolar, and for 
small and medium powers the open-type motor is now super- 
seded by the enclosed form. Many and various designs of 
polé-pieces and special windings have been ‘introduced 
to overcome field distortion, and the carbon brush, 


, with or without a copper centre, has almost entirely 


4 


—i 


superseded the plain copper brush. All these points are ¢ 


well exemplified in the succeeding special articles. Nor jg 
it in dynamo and motor details only that great changes haye 
been rendered necessary, but engines which are employed for 
dynamo driving, for power purposes, have undergone sundry 


modifications with a view to maintaining constancy of speed 


with a widely varying load. Thus, in the articles on the power 
equipments at the Westinghouse works, at Messrs. J. & F, 
Howard’s works, and at the Bradford Colliery, reference jg 
made to the heavy fly-wheels. At the Bedford works 
(J. & F. Howard’s) the 250-1.H.P. engine, running at 350 
revolutions per minute, has a fly-wheel weighing 2} tons, 
with a diameter of 4 ft. 6 in. As the dynamo jg 
of the six-pole type, its armature will add appreciably 
to the fly-wheel effect. This extra fly-wheeling, com- 
bined with throttle governing, is one of the main 
features which distinguish an engine for power’ work 
from one intended for a lighting load only. 

The marked economy and increased efficiency of electric 
driving over all other known forms of motive power 
have tended to raise the standards ~ of efficiency 
and economy all round, and engineer-managers are 
ever on the look-out for undiscovered and unsuspected 
sources of loss that may be diverted into profitable 
economical channels. Whilst we are not over-endowed 
by nature in the matter of water-power, and can only 
look with envy at such large schemes as that (described 
on pp. 463—5) of the Rhéne Power Company, at St. Maurice, 
we are not wholly deficient in this respect, and interesting 
accounts of small water-power installations, at Blaenau 
Festiniog, in North Wales, and at Frongoch, in Cardigan- 
shire, are given in the pages which follow. There is, more- 
ever; a larger: number. of water-power installations in this 
country than is commonly supposed, albeit they are of com- 
paratively small powers, 

Still, other sources of power are running to waste, which, 
if utilised economically, would produce more than sufficient 
electrical.energy to provide light and drive the machinery 
in all our large ironworks. We refer to blast furnace gas, 
In other portions of this issue we give some account 
of what has already been done in this direction. Although, 
when compared with coal or producer gas, the gas given 
off at the blast furnace mouth is of poor quality, 90 
to 120 cubic ft. per hour will develop in a gas engine 
1 1.H.P., and engines of upwards of 1,000 I.u.P. have been 
made. It is computed that out of 600 blast furnaces 
in the United Kingdom, 300 are continually in_ blast, 
giving off hourly over 91,000,000 cubic ft. of gas 
Assuming a rate of consumption as high as 125 cubic ft. 
per hour per 1.H.P., it is seen that here is a source of energy, 
largely running to waste, capable of producing in properly 
designed gas engines upwards of 728,000 1.H.P. continuously. 
The managers of blast furnace works need educating up to 
the possibilities of electric motors, not only for machine-tool 
driving, but for the transport of materials, as at present 
many consider that when they have utilised the gas to drive 
the blowers and heat the stoves, they' have not only done 
well, but have done all that is possible. 

It will be sufficient to remind our readers that the Darwen 
tramway system is run by power generated from town’s refuse, 
and that several small towns generate practically the whole of 
their electric energy for public supply from the same source, 
to illustrate the fact that there are still other worlds of 
potential energy to conquer and turn to kinetic account. 

Other articles in this issue deal with power work in 
Switzerland, Australia and elsewhere; whilst directing 
attention to these, as we ought to neglect no oppor- 
tunity of profiting by the experience of others, we desire 
more especially to emphasise the importance of the work 
that is being done in our own country. , We feel 
sure that a study of this issue will be of interest 


and profit, not only to electrical engineers and contractors. 


generally, but to those manufacturers and works mapagefs 
whose commercial instincts prompt them to keep abreast of 
the times in matters electrical. May we also hope that some 
of the articles herein may be the means of informing and 
reforming others who invariably put the blind eye to the big 
end of the telescope when the work done in their own country 
is concerned, but who are ever ready to blow the Americal 
or German trumpet for the stranger over the way. 


———— 
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THE ELECTRICAL DRIVING OF 
MACHINERY; ITS ECONOMY AND ADVAN- 
TAGES. 


By FRANK BROADBENT, M.I1.E.E. 


Qn turning over some old notes on motor driving, in search 
of illustrations for this article, the following entries seemed 
& propos :— 

1. “‘ National Arms Factory, Liege. Short straight lines 
of shafting driven by independent motors. No main lines 
of shafting used.” 

“ Result.—Power required per rifle per day is less than 
half that in any similar factory using mechanical trans- 
mission, viz, 15 H.P. per rifle, as against 34 u.P.” 

2. “Royal Arms Factory, Liége. [Electric generating 
plant put down, and independent engines replaced by electric 
motors.” 

“¢ Result.—Coal bill reduced to one-third.” 

3. “Compagnie Vieille Montagne, Belgium. Mechanical 
transmission replaced by electrical.” 

“ Result.—20 stokers and engineers dispensed with.” 

5. “ Forest & Co., St. Etienne. A factory containing 
100 looms for weaving quadruple and sextuple plushes, 
ribbons, &c. Each loom driven by a separate motor 
varying from 3rdto 1u.p. The warping, cutting, glossing 
and printing machinery all electrically-driven. Same 
dynamos supply both lighting and power circuits.” 

“ Remarks.—The initial cost was no more than would 
have been necessary for complete outfit of shafting, &c., 
for mechanical driving. The lightness of the shops, absence 
of overhead belting, economy in transmission, more uniform 
and gentle movement, and better control of machinery are 
points which all tell in favour of electrical driving.” 

8. “ Baldwin’s Locomotive Works, Philadelphia. On 
electric travelling cranes being erected, wheels which formerly 
necessitated a dozen men, were manipulated by two men.” 

12. “Siemens Bros., Woolwich. ~ Electrical driving 
throughout the works. About 1,200 u.P. used.” 

“* Result—A saving of 3,000 tons of coal a year, and the 
wages of six stokers and engineers.” 

14. “Dorman, Long & Co. Portion of works changed 
over to electrical driving.” 


“ Result.—Two boilers and six engines dispensed with, — 


and all labour connected therewith, and a saving of 1,500 
tons of coal a year. System being extended.” 

17. “Cambois Colliery, Northumberland. Seven motors 
of 8 H.P. each, driving underground pumps, replacing endless 
wire-rope transmission.” 

“ Result.—Annual coal consumption reduced from 1,500 
tons to 450 tons. The labour of two men and two boys 
dispensed with. Total annual saving about £1,000.” 

The notes, from which the above examples are abstracted, 

were made at a time when the advantages of driving 
machinery by electricity were little appreciated in this 
country ; and it was necessary to borrow largely from 
American and Continental practice to show British manufac- 
turers what could be done in this direction. 
_ There is no need nowadays to go out of our own country 
for illustrations, although it is an exceedingly difficult 
matter to obtain reliable figures as to costs of working, or of 
Savings effected. There can, however, be no question as 
to the efficiency and economy of a well-engineered scheme 
of driving by electro-motors. 

Of course, there is another side of the picture to look at. 
Such immense economies as are shown in the preceding 
examples are, in many cases, due as much to the bad—the 
shockingly bad—mechanical systems replaced, as to the 
undoubted excellence of electrical methods. 

It is no uncommon thing to find that in old works, shafting 
ard belting absorb from 50 per cent. to 80 per cent. of the 
total power generated, and that in shipyards, auxiliary 
engines, with their long lengths of exposed piping, consume 
100 lbs. of steam and upwards, per brake horse-power per hour. 
Obviously it does not take much to beat a system -of this 
nature. Not that a mechanical system of driving is 
necessarily inefficient, but it is inelastic. As machine after 
Machine is added to a works, shafts, bearings and hangers 

me s0 strained ard twisted, that the wonder somctimes 


is, not that they absorb so much power, but that they stand 
it at all. Originally, the shafting may have been efficient 
enough. 

An electric system, on the other hand, is perfectly elastic ; 
motors can be added from time to time without in any way 
affecting the efficiency; machines can b> put in positions 
which would be impossible if they were driven by belting 
and shafting, and a degree of control over individual 
machines is possible, which no other system can touch. 

The publication of the extraordinary savings that a change 
from mechanical to electrical driving has effected in various 
places, has, perhaps not unnaturally, created the impression 
in that section of the public mind which always rushes to 
extremes, that the electric motor is, under every circum- 
stance, more efficient than a steam, gas, oil, or any other 
kind of engine ; and that the mere exchange of an engine 
for a motor will result in untold economies. 

And, so long as human nature is what it is, the demands 
of the credulous will be ever met by the supplies of the 
charlatan ; and motors will be set up to do the impossible— 
that is, to effect economies, when the least smattering of engi- 
neering knowledge is sufficient to prove that the results, 
from the commercial point of view, will be for the worse 
instead of the better. . 

But the credulity of the lay mind in matters pertaining 
to electricity may, to some extent, be condoned, when we 
hear engineers, carried away by an excess of enthusiasm, 
predicting. not only the electrical driving of all cotton 
factories in the near future, but that each spindle will be 
driven by its own motor! Now, the driving of cotton 
factories—but, as Kipling says, “that is another story.” 

Not long ago the writer was called in to explain why a 
recently-installed motor, driving four small machines—colour 
grinders—cost twice as much for energy as-steam driving 
formerly did. 

The price of electricity had something to do with the case, 
but not more than the bad ‘engineering. The motor had 
merely replaced a belt from the main shaft, and the power 
before reaching its destination was transmitted through two 
intermediate shafts (between the motor and the machines), 
two belts, and a heavy vertical chain gear. 

The power absorbed when doing no work at all was 7 Kw., 
full load taking 17 kw. That is to say, the macltines took 
10 Kw. and the shafting and motor 7 Kw. So it cost the 
proprietors—at 24d. a unit—1s. 54d. an hour to drive shaft- 
ing alone. 

On the basis of a 50 hours’ week and 50 working weeks 
per annum, the annual cost of wasted energy would have 
been £182, which, capitalised at 5 per cent., represents the 
equivalent of £3,640. And this, forsooth, is called elec- 
trical engineering ! 

The £182 is not the whole cost, for to this must be added 
the interest and depreciation on the unprofitable portion of 
the installation. 

If instead of one 20-H.P. motor four medium-speed 
motors of 3-1.P. each had been supplied, each geared up to 
one machine, the initial cost would have been 
increased by about £100, which at 8 per cent. equals 
£8 per annum for interest and depreciation on the 
extra capital outlay, instead of .£182 run to waste. 


-The energy consumed per machine would have been slightly 


increased owing to the loss in the gearing, and the somewhat 
lower efficiency of the motors, but as the machines work 
intermittently only, the loss from this source would have 
been but a small fraction of the original shafting loss. 

Examples of this kind might easily be multiplied ad 
nauseam, but this should suffice to emphasise the necessity 
of carefully studying all the conditions before deciding any 
question of motor driving. To put down a motor that wiil 
cost more for energy than the motive power it has replaced, 
doing the same work, is not only bad engineering, but very 
bad businese. 

The fact must never be overlooked, that electricity, gene- 
rated by stear:-power, must necessarily be dearer, at the 
generator, than the steam-power itself. It is only in the 
method of transmission and application that electricity scores ; 
only by getting it right up to the tool or machine, avoiding 
all unnecessary losses in transit, can we secure the highest 
economy and beat commercially every othcr method of 
driving. 
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The ease with which the sub-division of electric power 
can be accomplished, and the ability to connect a motor 
right up to the:machine it is desired to drive, not only 
permits great economies to be effected, but gives such a com- 
plete control over individual machines that the output or 
turnover can be also greatly augmented with little or no 
addition to standing charges. 

Fig. 1 is an interesting curve, by Crocker, showing the 
relation between the useful and wasted work in a factory 
tested by him. It is seen that tests were made every quarter 
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of an hour during a full working day, and whilst the power 
actually used in the machines varies from about 8 to 18 H.P., 
the losses in engine and shafting remain constant at about 
33 H.P. 

From these figures, the efficiency of the whole system 
works out at under 20 per cent. at the lower power, and 35 
per cent. at the higher ; that is, there is 80 per cent. wasted 
in the one case, and 65 per cent. in the other, the mean loss 
being about ‘midway between these figures. 

Fig. 2 shows the approximate results that a change to 
electric driving would effect, assuming electricity to be 
generated at the works by means of a coupled plant. : 

In the-first place, it is seen that the engine and boiler 
power need be only 30 instead of 50 H.p., and in the second 
place, that, whilst the total losses in engine, dynamo, cables, 
and motors are under 35 per cent. at full load, giving an 
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efficiency of 65 per cent., the loss is not a practically constant 
quantity as in the. case of mechanical transmission, but 
varies with the load. At no load, the motor and cable 
losses disappear entirely, and both engine and dynamo losses 
are reduced somewhat. 

If the engine and dynamo be dispensed with, and elec- 
trical energy taken from a supply main, then the only losses 
are those in the motors and cables, and these vary with the 
power taken. 

Sub-division is, perhaps, carried to its highest point in a 
printing works, and here, undoubtedly, the correct practice 
is to drive each letter-press or litho. machine by a separate 
motor. The machines are so frequently started and stopped, 
that in a works of any magnitude, the energy lost in shaft- 





ing in a belt-driven works must be considerably more than 
the energy usefully employed in printing. 

' But economy in energy is not the only advantage gained 
in such works. The absence of overhead belting and shaft- 
ing, which, besides casting shadows on the forme, and 
darkening the place generally, throws down an objectionable 
quantity of dust, is no inconsiderable gain. 

Then the even turning and complete speed control result 
in almost entire absence of wasters, and in increased output 
per machine. This increased output, in some works, amounts 
to fully 25 per cent., and as standing charges remain prac- 
tically the same, the extra profit made in a large works must 
be considerable ; when this is properly credited to electric 
driving, the economy of. the system is seen to be-far more 
than is represented by the mere saving of energy. 

It may not be quite obvious how this extra turnover comes 
about. It is due to the much greater range of speed 
obtainable with electrical driving. Ina mechanical system, 
the machines are usually driven by belts from the ordinary 
three-step cone pulleys, giving three possible speeds. The 
top and bottom speeds are the least used, most of the work 
being. done on the middle speed. This, of course, depends 
upon the class of work done. For very light formes, the top 
speeds are used ; and for heavy formes the lowest. If it were 
possible to keep one machine always on one class of work, 
speed variation would not be of such importance, but 
this is impracticable. The speed is limited practically 
by the rapidity with which the attendants can feed 
the paper, and this again depends upon the size. In 
the case of a demy letterpress, 2,000 impressions an hour 
would be considered good feeding, and from 1,400 to 1,500 
in the case of a quad crown size. 

If the nature of the forme is such that the top speed is 
too fast, there is nothing for it, in the belt-driving system, 
but to run on the middle speed, although an intermediate 
speed between these would be quite suitable if it could be 
obtained. Ifa machine has to run all day—say, 9 hours— 
at 1,500 impressions an hour, when it might, if arrange- 
ments permitted, run at 1,750, there is a loss of output for 
the day, amounting to 2,250 copies. And this is on one 
machine only. In a large works, therefore, it is obvious 
that the outpnt is very materially restricted by the ordinary 
methods of belt driving. With motor driving there is no 
reasonable limit to the number of speeds that may be 
obtained, and in some controllers as many as 60 steps are 
provided. Printers may say they do not require more than 
half a dozen speeds, but it is always advisable to provide for 
at least double this number, as, once a motor is fixed, the 
enormous advantages of speed control are soon appreciated, 
and the electrical engineer is then blamed for his want of 
foresight in not having provided more steps in the speed 
regulator. 

Now, what is the most efficient system of control? 
Clearly by field regulation entirely, as this gives maximum 
efficiency of the motor at all speeds. But this is expensive ; 
it means that for a variation of from half to full speed the 
motor must be large enough for the full power at the lowest 
speed. Then it must have sufficient margin not to spark 
while developing its maximum power at the top speed, when 
its field is weakest, 

The most inefficient method is by resistance in series, as 
the same power is consumed whether the motor is doing 
half or full load. Nor is this method satisfactory for other 
reasons, ¢.g., unless the motor has a good margin of power 
it will be under-powered at the low speeds, owing to 
the loss in the regulating resistance; as the power 
demanded is not exactly proportional to the speed, owing to 
the mechanical losses in the machine. And, again, as the 
power required varies for different formes, the speeds will not 
always be the same on the same controller steps, necessitat- 
ing a larger resistance and more steps than might be sup- 
posed, besides misleading the machine attendant. It is 
another case for compromise. It is found in practice that 
the most usual speeds are those between the middle and the 
top speed, the lowest speeds being used much less frequently. 
A very satisfactory and economical arrangement, therefore, 
is to wind the motor for the maximum power at the 
middle speed, and speed wp by shunt regulation, and down 
by. series regulation. 

Another important point in this, as in all classes of 
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machines in which the load has a cyclic variation, is 
the prevention of sparking duc to sudden field distortion. 
The current in the armature fluctuates very rapidly 
and through a wide range; in fact, a tramcar motor 
has a comparatively easy life compared with that of a 
printing press motor. It has been authoritatively stated that 
such is the variation, that at a part of the stroke the motor 
acts as a dynamo and puts current back into theline. This 
is, of course, from the nature of the case, improbable, as the 
motor cannot accelerate beyond its light load speed. To 
prevent sparking, it is a great help, indeed it is necessary in 
order to obtain the best results, to use compound-wound 
motors for this class of work. The series winding should 
produce from 20 per cent. to 30 per cent. of the total field, 
the precise amount depending upon the nature of the load. 
This, of course, causes the speed to vary somewhat with a vary- 
ing load, but for most purposes the variation is unimportant, 
and the advantages far outweigh this consideration. Not only 
does the addition of the series winding stiffen the field just 
when it is most needed, and so tend to prevent sparking, but it 
keeps the motor up to its work, and levels the current curve 
somewhat. 

These remarks apply with equal force to the driving of 
such tools as punching, notching, planing, stamping and 
shearing machines, guillotines, frame saws, rolling mills, and, 
in fact, any machine on which the work comes suddenly and 
periodically. 

Fig. 3 illustrates the form of power curve in a motor 
driving a shearing machine when shearing ; in. and 3 in. 
steel plates. The motor in this case was shunt-wound. The 
addition of series turns on the field would have reduced the 
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peaks a little, and additional fly-wheel power would have 
smoothed them out considerably, at the expense of increased 
light-load power. 

The question of fly-wheeling is one that deserves more 
attention than it has received ; there are some machines— 
such as printing machines, cranes, and the like—which need 
starting up quickly and stopping instantly, to which fly- 
wheels cannot be applied; but there are many others to 
which extra fly-wheel-power would be of material assistance. 


~ But this also is a subject which must be left over for future 


consideration. 








THE UP-KEEP OF THE DIRECT CURRENT 
MOTOR AND ITS ACCESSORIES. 


By ALFRED H. MAYES. 


It would be difficult—in fact, in the opinion of the writer, 
impossible—to find a machine capable of transforming energy 
into motion which can reasonably be compared with the 
direct current motor for simplicity of construction, and for 
absence of those details likely to be the cause of trouble and 
breakdown. 

Compared with the steam, gas, or petrol engine, its fewness 
of parts and simplicity of design are extremely marked, whilst 
for reliability, noiseless running and absence of wear and 
tear, it is undoubtedly far in front of all competitors. 

_ The amount of attention required by the electric motor 
is extremely small, but, unfortunately, in too many instances 
even this limited amount of supervision is not accorded it, 


and the motor is left entirely to take care of itself until some 
trifling irregularity, which might at its commencement have 
been put right in a minute, develops into a serious fault. 
It is certain that users who employ a considerable number 
of motors would do well to retain the services of an expe- 
rienced man to look after them, and keep them in thorough 
running order. 

One man is sufficient to attend to the requirements of, say, 
20 average-sized motors and their accessories, and his wages 
would be saved many times over by the reduction in the 
amount annually required for repairs, to say nothing of the 
saving effected in consequence of the absence of stoppages of 
the machinery. 

In the experience of the writer, the most serious and 
frequent causes of trouble to which a motor is liable are— 
first, overheating of the armature windings and consequent 
destruction of the insulation ; and secondly, severance of 
the field coils. 

The overheating of the armature windings is, of course, 
due to the passing of a current which is in excess of 
the carrying capacity of the conductors with which the 
armature is wound, and in the opinion of the writer, this 


_ prolific source of breakdown, entailing as it does repairs of a 


costly nature, and, when no spare armature is provided, an 
expensive stoppage of the machinery in addition, could bé to 
a very large extent, if not entirely, prevented. 

The writer has always been a strong advocate for the use 
of carefully-tested fuses, and adopting the principle that 
“the strength of a chain is that of its weakest link,” 
strongly maintains that when a suitable fuse of known 
capacity is provided, it is a practical: impossibility to injure 
the armature of the motor by overheating. 

Of course, the value of this reasoning lies in the strictly 
correct interpretation of the phrase “‘ known capacity.” 

There is undoubtedly a widespread idea amongst electrical 
engineers that the fuse is an erratic piece of apparatus, given 
to playing strange pranks in the direction of coming into 
action when not required to do so, and of carrying unlimited 
currents at times instead cf exercising its true function of 
severing the circuit in case of abnormal load. 

That some justification for the above impression exists is 
beyond dispute, but it cannot be correctly based upon any 
inherent defect of the apparatus itself; it really owes its 
origin to an insufficient appreciation, upon the part of those 
responsible, of the important bearing which details, small in 
themselves, have upon the ultimate carrying capacity of the 
apparatus as a whole. 

There are five principal factors governing the carrying 
capacity of a fuse :—(1) Cross-section of the fuse itself ; 
(2) nature of metal used ; (3) length between the terminals ; 
(4) the mass of metal contained in the terminals; (5) the 
temperature of the surrounding atmosphere. 

It 1s not sufficient, therefore, to rely upon such particulars 
as cross-section and nature of the metal only ; it is necessary 
to bear in mind also that an increase in length between the 
terminals will decrease the carrying capacity owing to the 
C? R effect, and also that the heavier the mass of metal con- 
tained in the terminals the greater will be the carrying 
capacity on account of the absorption of heat from the fuse 
into the terminals, from which it passes by radiation and 
conduction to the base of the apparatus. The variation in 
the temperature of the surrounding atmosphere is usnally 
a negligible matter. 

It is, therefore, essential in standardising a system of 
reliable fuses for the tests to be taken upon the complete 
article as designed for commercial use, and not upon a tem- 
porary laboratory device. 


Given careful attention to the above requirements, there . 


is no practical or theoretical reason why the actual time and 
current limit of a fuse should not be a known and definite 
quantity, and if every individual motor circuit were provided 
with a tested fuse of this class, the costly mishap commonly 
called a burn-out would become a thing of the past. 

It is scarcely necessary to add that the replacement of fuses 
when required must be in the hands of a responsible person, 
who is provided with a supply of the tested fuses in question. 

The next and less frequent cause of trouble, namely, 
severance of the field windings, is to a large extent a manu- 
facturing question, but as there are several points in the 
installation work which affect the matter, it will not be out 
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of place to devote some consideration to the subject in this 
article. 

The writer thinks that experience has shown dampness to 
be by far the most serious enemy which the field coils have 
to conténd with, and to be responsible for more breakdowns 
in this direction than any other cause. Careful examination of 
the damaged coils of many motors which have broken down 
after working for a length of time indamp situations has 
shown, from the appearance of the portions of wire attacked, 
that the dampness had gradually permeated thecotton covering, 
and co reduced its insulating properties that it was no longer 
capablé of withstanding the difference of potential which 
exists between the various coils and layers of the winding. 

Care should, therefore, be taken to find a dry situation for 
the motor whenever circumstances will permit, and failing 
this the whole of the field coils should be treated with hot 
paraffin wax, preferably, of course, in the process of manu- 
facture, as a mere outward application will not give equally 
good results. 

The remaining precaution to be taken is to see that the 
connections on the starting switch are such that the field 
coils are not subjected to any excessive strain owing to 
induced E.M.F. when opening the circuit. 

Owing to the high speed at which the average electric 
motor runs, the question of oiling the bearings becomes a 
point of the greatest importance, and this should be done at 
regular and stated times, the oil used being of a rather light 
character. 

Most high-class motors are now guaranteed by the makers 
to run sparklessly at all loads, but this result, which 1s the 
outcome of many years of effort and experience on the part 
of the designers, may easily be entirely negatived by careless 
setting of the brushes by the person upon whom the duty 
devolves. 

Brush blocks composed of high conductivity carbon are 
now almost universally used, and it is absolutely necessary 
that these shall bear fairly and evenly upon the commutator, 
and also be so placed, that the positive and negative brushes 
are at opposite points of its circumference. 

After running for some time, the brushes will naturally 
become worn to a shape corresponding with the curve, and 
also the plane of the commutator, and their setting should 
therefore never be disturbed until wear renders it requisite to 
do so. 

Sparking is frequently caused by the brush blocks being 
insufficiently pressed into contact with the commutator by 
the adjustable spring gear provided for the purpose, 
especially in the case of the brushes on the lower side, as 
in many forms of gear the spring has to overcome the ten- 
dency to bad contact caused by the weight of the brush and 
brush-holder, in addition to the usual vibrations. 

Lubrication of the commutator in any form the writer 
considers to be inadvisable, for’clearly whatever substance is 
used must be of an insulating character, and it therefore 
amounts to placing a film of non-conducting matter between 
the brush block and the commutator ; in fact, just where a 
perfect electrical connection should exist. 

What is required is that the face of the commutator, and 
also the wearing face of the brush, shall -develop a perfectly 
smooth and glossy surface, and this they will do in a short 
time if all possible precautions are taken to prevent 
sparking. 

Turning to the accessories, we find of course that the 
apparatus upon which most of the work devolves is the 
starting switch, and consequently it is in that direction that 
the greatest amount of attention will be required in order to 
keep things in working order. 

The switch contacts will need attention from time to time, 
owing to the deterioration caused by the sparking, which 
cannot be entirely avoided however carefully the difference 
of potential between the different sections is distributed. 


- The sparking can, however, be reduced to a minimum by . 


careful design and construction, points which are unfor- 
tunately too often wanting in present-day starting switches. 
The contacts must be kept bright and clean by a liberal 
use of fine emery cloth, and, if required, the smooth file also, 
otherwise they will gradually become coated with a film of 
fused. matter, and the roughness caused by the sparking 
will render it difficult to operate the switch. 
Especially is it necessary to keep the contacts smooth and 


f 
clean in the case of the now almost universally-used anto- - 


matic switches, as otherwise the friction caused by their rough 
condition may prove too great for the power of the punll-off 
spring, in which case the contact arm will come to rest 
before all the resistance is cut out ; and this, if unobserved, 
mer lead to the overheating and destruction of the resistance 
coils, 

Not only the contacts but the contact-maker fitted to the 
switch arm must be kept in good condition, and it may be 
here remarked that a block of high conductivity, hard 
carbon is the most satisfactory form of contact maker, and 
will last for months without attention even under the most 
severe conditions of service. 

The block must be very firmly pressed down upon the 
contacts by means of adjustable springs fitted to the switch 
arm, and care must be taken that the electrical connection 
with the switch arm is sufficient to carry the current, ia 
order that no local heating may occur. 

In the case of motors taking over 50 amperes at full load, 
the contact arm should be short-circuited when in the full-on 
position by an auxiliary device, as that is about the largest 
current which the switch centre, and also the contact maker, 
can be relied upon to carry continuously. 

It is also very advisable to occasionally inspect the 
terminals both on the starting switch and on the motor, in 
order to make sure that the lock nuts or set screws, as the 
case may be, are firmly gripping the cable ends, as these 
have a habit of gradually working loose on account of vibra- 
tion and other causes. 

When such devices as overload preventers and circnit- 
breakers are employed, it is absolutely essential that they 
shall be carefully tested at frequent intervals, and the 
rubbing surfaces and moving parts be kept perfectly clean 
and in free working order, as a very slight amount of undue 
friction, caused by a gradual accumulation of oil and dust, 
will materially increase tke current which must pass before 
they will exercise their function of opening the circuit. 

Whilst this part of the subject is under consideration, the 
writer wishes to again strongly advocate the use of a reliable 
fuse in addition to the above devices when such are nsed, as 
one failure to act on the part of the circuit-breaker or over- 
load preventer may prove an expensive business. A case 
occurred not many years ago in which a whole town was 
plunged into darkness in consequence of a circuit-breaker not 
being backed up by fuses. 

The circuit-breaker may safely be left to the manipulation 
of the machine attendant, provided that the following con- 
ditions are complied with, that is to say, the instrument 
must be protected by a locked-up iron case with only the 
handle projecting, and the construction must be such that it 
is impossible to again close the circuit until the cause of the 
excess current is removed. Circuit-breakers of this class are 
now readily obtainable, and no other type should be used in 
motor installations. 

The remaining adjunct of importance, that is, the main 
switch, will, provided it is of strong and sound construction, 

require but little attention, an occasional applieation of 
fine emery cloth to the rubbing surfaces being all that is 
necessary . 

There are, of course, many other points of the greatest 
practical interest connected with the running and up-keep of 
an electric motor installation ; for instance, the question of 
speed regulation is of vital importance, and unless the right 
principle isadopted and carried out in a thorough manner, this 
will prove a continual source of trouble. The consideration 
of these, however, must be deferred for the present. 








Ashford Electric Lighting.—A warm discussion relative 
tothe U.D.C.’sproposal toask the L.G.B. for sanction to borrow £15,000 
for electric lighting, took place at the meeting of the Council on 
September 4th. The members who opposed the introduction of 
electric light argued that, in view of the enormous losses other 
towns had incurred on electricity works, the innovation would prove 
a “white elephant.” The chairman intimated that the Committee 
was about to lay before the Council something which would entirely ~ 


relieve it from the possibility of spending one penny on the — 


roposed electric lighting scheme for at least 25 years. The 
She to apply for the loan, which was formed at an extraordinary 


meeting, was confirmed. 
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ENGLISH AND AMERICAN ENGINES FOR 
GLASGOW TRAMWAYS. 





We are indebted to Mr. John Young, general manager 
of the Glasgow Corporation Tramways, for a copy of 
the figures obtained by Prof. Barr when making his official 


tests on the Pinkston engines, There are reproduced ° 


below :— 
Pinxston Power Srarion. 
Tests or ALLIS Enainres Nos. 1 anp 2. 
InteRIm REPorRr. 
En 
it eee eee 
Full load. Full load. Half load. 
1. Date of trial ... Mar. 12th. Mar. 14th. Mar. 14th, 
2. Daration of trial... ‘is 3 houre. 2} hours. 14 hours. 
3. Mean consumption of steam, : 
Ibs. per hour pa ‘eg 44,170 45,110 28,390 
4, Mean indicated horse-power. - _ 3,630 3,630 1,980 
5. Mean electrical horse-power. 3,350 3,330 1,800 
6. Brake horse-power estimated, 
taking dynamo. efficiency, 
96 per cent., say ... on 3,480 3,460 - 
7. Steam per indicated horse- 
power-hour, Ibs, _... 12°2 12°t 14'3 


8, Steam per electrical horse- 
power-hour, los. ... os 13'2 13°6 158 
9. Steam per brake horse- 
power-hour, lbs. .., oe (12°7) (13°0) — 
10. Combined cfficiency of en- 


gine and dynamo ... Sas 92:3 % 917 % 910% 
11, Mechanical efficiency, tak- 
ing dynamo efficiency as 
96 per cent.... in se) 96'2 % 95°5 % _— 
12. Permanent’ variation of 
speed from mean, between 
no load and full load pes 15% 16% _ 
TEsts OF MuscRavE Exainus, Nos. 3 anv 4. 
Engine No. 3. Engine No. 4, 
Date of trial ... June 5th, 1902. June 19th, 1902, 
Duration of trial $a 4 hours. 3 hours. 
Mean consumption of steam 
lbs. per hour ini 48,090 50,520 
Mean indicated horse-power 3,590 3,840 
Mean brake horse-power _ ... 3,460 3,710 
Mean electrical horse-power 3,340 3,560 
Steam per indicated horse- 
power-hour saa se 13°4 Ibs. 13°2 lbs, 
Steam per brake horse-power- 
hour We: aes “ar 13°9 Ibs, 13°6 lbs, 
Steam per electrical horse- 
power: hour + aes 14°4 lbs, 14°2 Ibs, 
Combined efficiency of engin 
and dynamo ese 93 per cent, 93 per cent. 
Mechanical efficiency. of * 
engine... ote aay 96 per cent, 97 per cent, 
Permanent variation of speed 
between mean load and 
fullload and nolead .., 1°78 per cent. 1°43 rer cent. 


(Signed) Axncu. Barr, 


The foregoing figures are worthy of careful scrutiny. 
It will at once be observed that no mention is made of the 
indicated horse-power required to drive the engines at no 
load ; hence, so far as we can learn from the figures before 
us, the “ marvellous results” obtained with respect to the 
teake horse-power are founded solely on the measurement of 


‘the electrical horse-power. We have already pointed out 


the extreme difficulty of accurately ascertaining this value 
tmen dealing with alternating currents, especially at such 

pressures as that of the Glasgow plant ; we consider 

our criticism of the alleged results—96 or 97 per cent. 
mechanical efficiency and 92 or 93 per cent. combined 
efliciency—is fully warranted by the facts and figures now 
disclosed, and we are unable to accept them as worthy of 
credence. 

Had the data been such as to render it reasonably certain 
that such an enormous advance in engine efficiency had 
been accomplished, we should have had the greatest pleasure 
i congratulating Mr. H. F. Parshall, the Allis Company, and 

essr*. Jobn Musgrave & Son upon their achievement, and 
We fully realise that our refusal to accept the figures put 
forward applies with-equal force to both the English and the 

Merican engines, : 
turning to the test figures, which we now have from an 
and official source, we note that the four engines 
Were tested at practically the same load, and that the steam 
Consumption per 1.H.P.-hour was 12°2 Ibs, and 12-4 Ibs. in 


in the communication could have nothing 
_ With, the affairs relating only to the City of St, Petersburg, . 





the case of the Allis engines, 18°4 Ibs. and 13°2 lbs. in the 
case of the’ Musgrave engines. We are not informed as to 
the temperature. and pressure of the steam in the respective 
cages, and can, therefore, form no judgment as to the effect 
cf superheating in these trials. “We must remark that the 
omission to record there im nt data strikes us as being 
extraordinary—almost as much so as the omission to state the 
indicated horse-power at no load. If, however, we assume 
that the temperature and pressuré were practically the same - 
throughout, and that the steam was dry, we find that the 
Allis engines have the advantage to the extent of 1 Ib. of 
steam per I.H.P.-hour—an advantage of no little importance, 
upon which the makers are to be congratulated. 

It will be noticed that both’ the Musgrave sets are 
credited with 93 per cent. combined efficiency, while the 
two Allis sets are stated to have 92°3 and 91°7 per cent. 
efficiency. These results, however, with the deductions 
based upon them, we have already declined to treat as 
serious. Se : j 

The extreme pressure upon our space this week precludes 
further comment on this matter for the moment. 





CORRESPONDENCE. 


Central Station Men and Private Work. 


In your issue of 8th ult., I notice that protests have 
been made to the Horsham U.D.C. against employés 
at the electric light works being allowed to do private 
work in their spare time, to ‘the detriment of the 
electricians of the town; and again, in your issue of 22nd 
ult., I notice that the U.D.C. bas decided to stop the prac- 
tice, and I am rather surprised that no one has taken any 
notice of this in your “ Correspondence.” 

Is it not rather hard that employés in electricity works (who, © 
with the exception of the chief engineer, and sometimes not 
even excepting him, are seldom well paid) cannot be allowed 
to add a few shillings to their weekly income if they wish? 
Their wages are usually cut down as low as possible, and now 

_ the U.D.C. goes one step further, and will not allow them 
to earn a little more, even-if they are willing to employ 
their own spare time for the purpose. 

The “ electricians of the town” cannot be up to much if 
they allow the station.employé to eut them out. Of course, 
I do not know ail the facts of the case, and it is commonly 
said that “circumstances alter cases,” but as far as I can 
sce, the electricians of the town are in a much better position 
to tender for work than the station employé, who has only 
his spare time, As far as my ‘experience has gone, I have 
found that many. station employés are a long way better 
wiremen than many of the so-called electrical engineers, 
many of whom are really joiners, ironmongers, or plumbers, 
with no electrical experience .whateyer. 

I should very much like to hear other people’s views on 
this subject, and apologising for taking up so much. of your 
valuable space. " ~? 


September 4th, 1902. 


Werdna, 





3 St. Petersburg Tramways. 
In the last issue you published a note, received through a 


- German source, in regard to the acceptance by the St. Peters- 


burg Town Council of proposals made-to them by an ~ 
American, Mr. Murray Verner,’ and others, for the recon- 
struction and electrification of the town’s tramways. 

From my very intimate knowledge of the Russian capital, 
and the way they have of conducting business there, I am 

rfectly certain that the correspondent of the German paper 
CG been misinformed. The numerous Ministers mentioned 
-whatever to do 


which would be controlled entirely. by the Town Hall 
authorities; and, again, the three principal tramlines of the 
city are at mgt oe moment the subject of advertisement 


by the Town Hall authorities, who have issued a somewhat 
proposed work, 






lengthy specification in regard to the 



















































































































The figures given in the communication are altogether 
beside the mark, notwithstanding the enormous street lengths 
of St. Petersburg, and the construction of a bridge over the 
river Neva, In the offer sent in by Mr. Verner, a copy of 
which I have by me, the figure of £300,000 is allowed for 
the construction of the bridge; this would leave £11,700,000 
in round figures for the construction of the tramways, 
rolling stock, and equipment of generating stations, &c., for . 
the city. The network of tramways worked by horses at 
the present time in St. Petersburg is about 68 miles, from 
which it can be-easily scen that if the whole were recon- 
structed, the proposed figures would be out of all propor- 
tion. 

L think that English contractors and manufacturers should 
be informed of these facts, so that-they may not be led to 
suppose that the existing demand for tenders is likely to be 
abortive, although it is very probable that the communica- 
tion was sent through by interested parties with this object 
in view. 

The recent visit of Prince Sherbatoff to this country with 
the express intention of augmenting the commercial relations 
between the two countries, and the somewhat flattering 
reception accorded to him and his colleagues, afford good 
reason to suppose that every consideration will be given to 
English firms who send in a tender. 

Chas. A. Baker. 

17, Shaftesbury Avenue, 

London, W. 





One-Wire Wiring. 


With reference to Mr. Mervyn O’Gorman’s letter in your 
last issue, it would be interesting if he were to disclose the 
figures by which he arrives at the difference in paragraphs 
land 2 of his table. Probably he is not acquainted with 
the Andrews devices for small installations of concentric 
wiring, and he assumes that the appurtenances are much 
dearer in a concentric or one-wire system. This, however, 
is not the case ; they are as nearly as possible the same. Mr. 
O’Gorman gives one figure only by which we can draw a 
comparison, namely, the 60 ft. 1-18. Assuming that all other 
appurtenances cost about the same, we have a distinct gain 
as follows, according to Glover's /ist prices :— 





1-18 at £16 per mile = 60 ft. a . £0 3 7% 
30 ft. casing, according to same list 0 1 9 
Selling price to user she oe ve £0 BH 


. 1-18 concentric at £32 per mile = 30 ft.... £0 3 74 
This shows a saving of 1s. 94d,, in addition to which 
there is a saving of labeur in putting up a pliable cable 
instead of casing. 


i. J. D. F. Andrews. 
September 6th, 1902. 





« (Combined Efficiencies of Engines and Dytames. 


Having read your article, “ English and American 
Engines for the Glasgow Tramways,” I thought it might 
be a good opportunity for putting before your readers some 
“‘ marvellous results” for overall efficiencies of direct coupled 
engines and generators, 

I have had occasion to make tests on four 300-Kw. sets 
coupled to compound engines at various intervals during the 
past year, and have obtained the following results respec- 
E.H.P. 
L.H.P. 
and 93°5 per cent. 

The dynamo efficiencies are 92°5 per cent. as tested by the 
Hopkinson method, so that it will be seen at once how 
absurd the above results are. I should expect the engine 
efficiencies to be about 92 per cent., which would give a 
combined efficiency of from 84 per cent, to 87 per cent. 

I can vouch for the a¢curacy of the electrical readings to 
within 1 per cent., also to the correctness of the indicator 
Spins, and the engines were indicated with both Crosby 
- and MelInnes. indicators, the springs being tested in their 
_ respective indicators immediately after the engines were 





tively :— 91°5 per cent., 94°6 per cent., 94°5 percent., 
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indicated. Numerous instances of similar results on all 
sizes and speeds of. engines could be given. 

The indicator gear has: been, gone into most carefully ; 
also I have had. the indicators screwed direct into the 
cylinder covers to do away with any error which might arise 
through a long pipe connection. 


Probably many of your readers have had similar expe. | 


riences which, if related, might cause consulting engineers 
and others to attach less importance to combinvd efficiencies, 


Puzzled, 





Electric Lamps in Baker’s Oven. 


In your issue of January 24th this year a correspondent 
wishes to know how to place a lamp in a baker's oven with 
a temperature of 500° F, 

Let him take a looped lamp, and, having previously burnt 
or scraped off the insulation, solder two pieces of flexible 
lead to the loops. This done, he may insulate the wires 
afresh with asbestos yarn, serving it round them. - Let him 
now take-a piece of asbestos millboard and scrape it up fine, 
and make a paste of this with thick shellac varnish. This 
he can mould around the terminals of the Jamp in any form 
he wishes, and it will set as hard as iron if properly done, 

The lamp thus arranged must be put in an Admiralty coal- 
bunker fitting, as sold by McGeoch & Co., which will stard 
all the rough usage the bakers may think fit to apply. 
Leading his asbestos-covered wires out of the oven through 
une Sbestos bushes, he can connect on to the house 
service vu ugh a double-pole fuse, 

: F. H. M. 

Valparaiso, “77 31sz, 1902, 





Mechanical Engineer, for Electric Generating Stations. 


I have read Mr. Vesey’s ‘etter in this ‘week's issue of the 
ELEcTRicAL Review with considerable indignation. Mr. 
Vesey makes two most extraordinary statements, viz. :—In 
small stations the fitter runs the station, and the super- 
intendent in large stations, and he asserts that the majorily 
of shift. engineers are only tiokers ! 

Now, to begin with, the hours of the fitter and super- 
intendent are such, that they are never about at the time of 
maximum strain on the works, and who then runs the 
station but the shift engineers? From Saturday afternoon 


until Monday morning the station is entirely in their care, and 


all through the long, lonely, dreary week ends, they, and 
they alone, run the works, battling as best they may with 


bad coal, worse draught, feed pumps that will not pump, — 
workmen excited with liquor, and alternators that will nob — 


excite, and as an additional luxury, a drunken fireman sud- 
denly and violently demanding his money at the hour when 
churchyards and engineers yawn. 

Mr, Vesey can have but very imperfect ideas of a shift 
engineer's life, and of the detail of an ordinary electricity 
works, or he would never have written many parts of his 
letter. If it be true that many assistants cannot. take indi- 
cator diagrams, does not the fact reflect on the chief? Ibis 
special work, and requires practice and experience ; the same 
applics to steam consumption tcsts, &c. I wonld advise | 


Mr. Vesey to take on a job as shift. engineer at. say, £698 @ 


year (there are a few going just now!), and I venture 10. 
predict that he will Icarn a great deal of the inner life of that” 


sorely tried individual— 
The Shift Engineer. 





Asa member of the despised electrical enginecrs, I am” 
quite aware of my presumption in pitting my opinion against 


that of a fully fledged A.M.ILM.E, No doubt when a fet” 2 


_ more enlightened Wigans haye placed mechanical engineti® 
at the head of affairs, and the present electrical engi 
have resigned their purely nominal positions as chiefs, J 
Vesey will be promoted from the place which his bitter #@ 
leads us to suppose he now holds, namely, that of engit 
fitter, or the more exalted one of station superintendent" 
his rightfal prominence, when he will not suffer the indi 
of being any longer eek nominally wer an elec 
engineer, é 
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If, as Mr. Vesey and the Wigan Electricity Committee 
would have us believe, those mechanical engineers who are 
now chiefs of electricity works are the right men to have, 
how is it that they, by Mr. Vesey’s own showing, surround 
themselves with purely electrical assistants? I think we 
must conclude that it is because they feel so woefully incom- 
petent to deal with any electrical questions which may arise, 
and thus live in terror of the great unknown, that they 
surround themselves with the said electrical assistants. It is 
needless for the actual staff to use a hammer and chisel, 
whether they know how or not, for they usually have the 
more ordinary engine fitter or station superintendent to pro- 
vide the mere brute force while they provide the necessary 
brain. 

It is sheer nonsense to say that the electrical engineer of 
to-day is incapable of setting engine valves or indicating an 
engine, If these things present such difficulties and appear 
such an advanced engineering feat to your correspondent, I 
hasten to assure him that they do noé to the average central 
station engineer. Mr. Vesey seems to think that the most 
complicated electrical question that can arise is that of 
replacing a birnt-out armature coil; I can quite imagine 
what a deplorable state your correspondent would be in if 
anything more complicated did arise. I pity his ignorance, 
and trust that be will endeavour to gain a better and clearer 
view of the knowledge requisite for one who holds the 
position of chief engineer to an electricity works before again 
airing his views in the electrical press; if he does this he 
will not write in the disparaging tone he has so far assumed 
when writing to an electrical paper, which I. consider very 
bad taste on his part. 


A Member of a Purely Electrical Staff. 


P.S.—These works are, like Chafley’s Aunt—still running. 





Transmission of Electrical Disturbances. - 


The juxtaposition of Mr. Alex. Tod’s and Mr. Sexton’s 
letters has, no. doubt, caused amusement to many besides 
myself. I must really apologise to Mr. Tod for thrusting 
my crude notions on your valuable space, but at the same 
time I express my feeling that I am awfully glad Mr. Alex. 
Tod is not editor of the ELecrricAL Review of London ; 
and as one good turn deserves another, in return for his 
gratuitous advice I would suggest that he acts upon it 
himeelf, and reads, and digests, that part of Marconi’s 
address quoted by Mr.. Sexton, and not only read it, but 
practice the spirit displayed in it, in his future efforts at 
letter-writing to the editor. 

As to Mr. Sexton’s interesting and courteous. reply, I am 
afraid the school book quoted cannot be accepted as an 
authority on “transmission of electrical disturbances,” 
however excellent it may be as one on light. Apart from 
theory, let anyone draw a circle of the earth to a scale of, 
say, 10 in. to 1,000 miles diameter, and erect on the 
circumference a Marconi so-called radiator vertical wire, 
cay, 500 ft. high or 1,000 ft. high on the same.scale, and 
suppore waves of light 10 ft. long radiated from this wire, 
and then calculate out the diffraction and polarisation 
effects in pole Be ray round the circle. The result, I 
guess, will leave him in the state of mind displayed by 
Marconi in the quotation. abore referred. to; he “will be 
rather doubtful as to the correct explanation.” The 
radiator on such @ diagram would look less powerful than 
a farthing dip on the side of the dome of St. Paul’s 
Cathedral, or on the side of Ben Nevis in a hard frost. 


Rankin Kennedy; 








TRADE UNION CONGRESS. 





Postat AND TELEGRAPH GRIEVANCES. 


: London, September 6th. 
Quite contrary to expectation, the resolutions concerning the Post 


_ ~~ and Telegraph Services were not reached on Thursday.. But they 


gained first place on Friday. The work of the Congress is now largely 


ae dealt with by committees, and the bulk much reduced. The Com- 


mittee appointed to deal with postal matters drew up the following 
report, after lengthy discussion :-— 

That this Congress calls =e the Government to appoint an independent 
Parliamentary Committee of Inquiry into the grievances of the Postal and 
Telegraph Service; renews its protest ‘against the inadequacy of pay and 
absence of promotion in the various of the service; calls upon the Post« 
master-General to yield full right of representation to officers of the various 
service unions on behalf of their members; condemns his action in restricting 
this right and protests against the special leave of absence of union officials 
ited to 10 days ding eg 

That this Con ins! the Parliamentary Committee to circularise ali 
Parliamentary candidates to enlist Oe a if elected, on behalf of the 
Bill they are moting to secure the u' ted civil rights of civil servants, 
and also to take steps.to bring all premises in which Postal and Telegraph 
servants are employed under the inspection and jurisdiction of the local sani- 
tary authorities, 


Mr. E. J. Burt (Postal Telegraph Clerks’ Association), in sub- 
mitting this report to Congress on Friday morning, said :— 

He had hoped that the subjects embodied in this resolution 
would long ago have been settled. Let them’ consider for one 
moment the request that officers of associations should be allowed 
to represent the grievances of their members; was there anything 
unreasonable in that desire? It was one of the elementary prin- 
ciples of trades unionism; and in no branch of the labour world 
was it more necessary than in the and telegraph service. 
Other workers had enjoyed this right for over a quarter of a 
century, and why should it be denied by the Postmaster-General ? 
Mr. Arnold Morley when holding the position declared in the 
House of Commons that ‘“‘all the privileges which trades unionists 
enjoy—and in his opinion rightly enjoy—are accorded to the 
unions of the postal officials.” That was an untrue statement. 
There was a remarkable difference .between the rights and privi- 
leges of Post Office workers as expounded in official speeches in the 
House of Commons and the actual conditions of servitude imposed 
by the rules, regulations and customs of the department. 

Regarding the limitation of special leave to ten days, the Congress 
would at once see how impossible it was to keep within that period if 
the work of the organisations was to be carried out in an efficient 
and satisfactory manner. It was not merely the time occupied at 
conferences and executive meetings, but its members being drawn 
from all parts of the kingdom must travel long distances, and that 
occupied time; all of which had to be included in the period 
allowed. Substitutes were paid who were thoroughly efficient and 
accepted by the department; therefore he failed to see that the 
service suffered the slightest inconvenience. 

This new restriction was most irksome, and it was difficult to 
believe other than that the infliction was intefded as a direct blow 
at the organisations, and a crafty attempt to interfere with the 
rights of combination. Our Post Office system was defective, 
arrogant, and ynsuited to the times, They wanted the calm, 
thoughtful consideration df the members of the House of Commons 
and would abide by their decision. They had nothing to fear from 
a full and searching examination ; on the contrary, it would disclose 
and make very apparent the fact that it should have been held 
long, long ago. : 

Mr. W. E. Clery. (Fawcett Association) seconded, and drew 
special attention to the need for the direct representation of postal 
employés in the House of Commons, claiming the support of trade 
uuionists in their endeavour to secure a postal M.P. 

Mr. G. H. Stuart (Postmen’s Federation) supported, and pointed 
out that postal servants were suffering from much the same dis- 
abilities as the Penrhyn men, seeing that they were denied the right 
of representation. He desired to point out that among the ranks of 
the men for whom he was speaking there was absolute unanimity in 
demanding a committee of inquiry, The position of the auxiliary 


. and unestablished postman was. deplorable, and, further, the Post 


Office was the only great trading business which had increased its 


profit, and at the same time was reducing the wages of the men who . a 


earned the profit, and he also desired to bring before them the fact 
that the sanitary conditions of many post offices were deplorable, 
and constituted a menace not only to postal employés but to the 
general public. All post offices should’ be under the supervision of 
the local. sanitary authorities and subject to the provisions of the 
Factory Acts. 

Mr. C. H. Garland also spoke in support. He said the Govern- 
ment had been described as a “sweater,” and he wished to bring 
before the Congress an instance in support of the charge. The tele- 
phone girls now being recruited were employed under conditions 
which were a disgrace to the nation. They entered on a salary of 
11s. a week at 17 years of age, and only after five years’ service 
could obtain a maximum of £1 week. The women clerks of the 
Post Office last. year sent to Lord Londonderry a balance-sheet, 
showing how insufficient £1 per week was for the sustenance of life 
in London for a Post: Office girl. That balance-sheet was as fol- 


lows :— 
Expenditure. 
Tncome ee £1 Rent, light and firing ee Fe 
Board at residence ... ieee eee 
Board at office sk sien Ae 
Travelling ... we O28 
Washing igi 0 1-0 


This left nothing for clothing or recreation. But the telephone 
girls could not get a £1 a week under five years, and in the mean- 
time what were they doing? ‘The only item of expenditure capable 
of reduction was “board,” and he had no hesitation in affirming 
from his own knowledge that some of the 4 millions of profit was 
piled up as the result of the starvation of the girl clerks. 


The Congress unanimously adopted the report. 
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ELECTRICAL SHOP EQUIPMENT. 


Tux American Machinist gives a description of the equipment of 
the shops of an American manufacturing company at Milwaukee 
that is of interest. 

Most of the tools have their own motors, and the plant is elec- 
trically driven throughout, the articles manuhicbasel being heavy 
steam, ore dressing and pumping machinery. 

The regulation of the motors is by voltage variation and field 
rheostats, so combined as to give a range of speed of 1 to 7}, which 
should satisfy most requirements. 
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Tn the diagram, fig. 1, a and } are the mains from the generator with 
250 volts between them. Between these outers is placed an equaliser, 
which carries three armature windings, represented by c, @ and ¢, 
which divide the total voltage imto steps of 46, 92 and 112 as 
between the four distribution cables, f, 9, 4,7. The motor con- 
trollers will connect the motors on either circuit, j, % or J, thus 
giving three speeds. Additional controller notches give any of the 
combined voltages, m = 138, n = 204 and o = 250. Thereare thus 
six different voltages available. When the speed due to full voltage 
has been attained, any further movement of the controller weakens 
the field and permits of still higher speeds. The field resistance is 
also used on each of the minor voltages to vary the speed. There 
is thus a practically uniform increase of speed, and the present big 
jumps of speed on stepped cones are avoided. The fields at all times 
are excited at full voltage with rheostat controller. 

Invariable-speed motors are permanently connected between the 
wires f.and ¢ at 250 volts. All four wires are taken to all variable 
speed motor controllers. The equaliser is a double machine, with one 
winding on the left side armature and two on the right side arma- 
ture, which has two commutators. The three windings are in series 
as in the diagram, with four wites led off, viz., the two outers, 
f and 4, and two middle wires, 7, h, from the common connections. 
The fields are all across the outers. 

‘When no load is on, the three armatures all run as motors in 

on fall voltage, but under load the machine runs as an 
equaliser, alternately generating or motoring as required. 

En the heavy machine shop, the four wires are carried round the 
shop like a ring main, the middle points of the ends of the rectangle 
being connécted by a further set of four wires. One of the wires is 
shown in plan in fig. 2, the four wires running together in this form 


Fig. 2. 


with éonnections to the motors taken down asrequired. These down 
connections aré numerous, and join wires carried in conduits 
below the shop floor, which is of cement laid in 10-ft. squares. The 


~ conduits are pipes laid in the cement below the rulings of the 10-ft. 


squares, with junction boxes and points for motor connections 
placed in all cases at the corners of the floor squares. Of course, not 
every corner has its junction box, but every box is at a corner. The 
floor conduits are divided into groupe, fed by downcomer wires 
either from the outer rectangle of mains down the 
from the central mains down the pillars of the shop, which serve to 
carry the’crane runway. From each feeder is'run a line along 
the shop with a series of junction boxes and branch pipes, but the 


walls or . 


from the liquidator (Mr. Frank T. Springett). 


oor 





pipes, though laid, do not, except for present needs, contain 

which so far only extend along the primary conduit. Any tool, 
however, that can ever be put down will not be 10 ft. away from the 
end of some feeding point, The branches are simple pipes properly 
plugged, but T-pieces and L-pieces may be placed on the branches 
or at their terminal Lyrae They are of 2-in. pipe, and when a fresh 
connection is needed it is only necessary to drill at a square corner © 
to find the terminal and wire it to the junction box. If a terminal 
is no longer needed it is plugged again and cemented over. 

In addition to the floor system, a,terminal is placed at each wall 
column or pillar. 

According as the tools are built purposely or adapted is the 
method of applying the motors. The principle followed is that of 
supporting the motor on a table above the headstock, for example, 
of a lathe, and driving down by a short belt. To tighten a belt, the 
columns carrying the table can be screwed longer. 

In some cases the motora are geared down to the driving pulley, 
Where the belts are very short, the motor table swivels, so that the 
belt can be adjusted at once by a hand-wheel. 

For large machines, as planers, the motor will be on the floor, near 
the rear of the standards of the machine. Quite a number of tools 
are illustrated, showing various arrangemeuts. 


























































































BUSINESS NOTES. 


Electrical Wares Exported, 


WEEK ENDING Szpr. 10TH, 1901. | WEEK ENDING SzprT. 91H, 1902, 


Aden. Teleg.mat... | .. Value £50 Amsterdam. . -. Value £117 
Alexandria .. ve 6 o 29 Bombay “i ees 
Amsterdam .. ee Se ae 80 Bremen... ¥e oe os. ae 
Bombay ps s 4 se 125 Buenos Ayres. Teleg.mat. .. 206 
Bremerhaven, Teleg.inst’ments 160 Calcutta” .; ee a ee «©2881 
Calcutta .. an << -- 422 oe Teleg. cable se 6168 
Teleg. wire .. ee 6290 Cape Town.. os o. .. 686 
Cape Town .. oe es ee 214 Christiania, Teleg.cable ., 400 
Channel Islands. Telephones 50 Colombo... “Be if «. 282 
Colombo .. ns ee os 72 Copenhagen. Teleg. mat. .. 284- 
Copenhagen. Teleg. wire a 48 | Demerara. Teleg, cable «+ 160 
Demerara .. ‘a es ae 85 Durban es aS ee ee 25k 
s Teleg.mat. .. «. 529 East London ¥ ve eo 295 
Durban “e <9 oe . 1,493 Fremantle .. 3% Re -- 16 
East London os +3 “ 46 Gothenburg. . as we as 20 
Flushing .. as ee oo £0 | ” Teleph, cable .. 6528 
Genoa oe $5 es a 82 Lisbon ee ee a ar 85 
Ghent. Teleg.cable .. -. 159 Malaga ye A ce os ae 
Gothenburg .. ant ae -» , 854 ” Teleg. cable .. «- 103 
Hobart % ae x es 14 Melbourne ., . ee o- 660 
Malta .. +e es oe on 26 Perth.. ar 65 
Melbourne .. a ae oe 308 Rosario is ie os oa 
Perth .. ee ee os -- 110 | 8b. Petersburg. Teleg. mat. .. 320 
Port Elizabeth .. xb ae 78 Shanghai... o> ws ate 
Rangoon .. ms ma -. 885 Singapore .. ee “ iy 4 
Rotterdam. Teleg.mat...  .. 52 Stockholm Teleg. cable o» «= 
Shanghai... ¥s “6 ea 17 Sydney ee oe oe os ©5656 
Stockholm. Teleg. wire.. = 99 Valparaiso .. as eé -- 100 
Sydney . ee oe e» 526 Wellington .. tis oe > 48 
Toronto ee se as e- 210 
Total .. £6,299 Total .. £6,971" 


Foreign Goods Transhipped. 


Colombo. Elec. mat. .. Value £82 Bombay. Elec. goods .. 
Demerara. ep nape Mga 1,828 ; 
Fremantle. Elec. goods .» 8,487 - 


Total £4,797 { 


Value £62 


CO? Recorder.—Messrs. Sanders, Rehders & Co., of 
108, Fenchurch Street, E.C., have placed in our hands a pamphlet 
describing their CO. recorder, whose object is to record the work of 
the boiler furnaces ina practical and reliable manner, and ¢o pre- 
vent waste of fuel. Everyone recognises the great importance of 
seriously considering any contrivance which helps in this direction, 
especially in the case of works which use large quantities of coal. 
In watching the combustion of the fuel in boiler furnaces, the 
steam user knows that he is wasting his fuel, if the percentage of 
CO, gas in the ‘flue gases is too low. . This recorder automati- 
cally and continually records. the .work. of the furnaces, its 
working being based on the fact that a solution of caustic potash 
absorbs CO;.: A quantity of the flue gases is pumped through 
the recorder; part of it is bottled up, measured, and passed through 
a solution of caustic potash, which absorbs all the CO,; the 
quantity of gas absorbed, which represents the percentage of COs, 
is determined and recorded on a diagram by means of vertical 
lines. - This process is repeated about every five minutes. The tops 
of the varions lines form a curve, which shows the fiuctuation of 
the percentage of CO, in the flue gases during the time the recorder 
has been working. It is advisable to have one recorder for each 
furnace. Where it is, however, desired to.test several furnaces by 
one recorder only, the recorder may be connected with each furnace 
by means of a system of tubes, and the furnace to be tested is 
switched on at will. 








Liquidations.—The Newhaven and Seaford Electric 
Lighting Company is winding up voluntarily, with Mr. E. T. 
Wellsted as liquidator. 

A meeting of the British Electric Meter Company is to be held 
in Londop, on October 5th, to hear an account of the winding-up 2 
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Motor Starters. and Circuit Breakers. — Messrs. 
Veritys, Limited, of Manchester, are bringing out some new lists 
in which their “ Aston” motor starters and regulators, and their 
VS automatic circuit breakers are fully described. The firm 
manufactures starting switches in two grades: the normal type for 
infrequent starting under normal full-load torque, and the heavy 
type for frequent starting or for heavy starting torques. The heavy 
type are thus suitable for use with motors driving printing presse’, 
grindstones, all machines or lines of shafting where heavy fly- 
wheels are in use, and also in all cases where motors are likely to 
be started up every few minutes. 

All of the firm’s starting switches, up to and including 74 u.r., are 
wound to give the full-load current on the first contact, and the 
larger sizes two-thirds of full currant. The overload-release is 
calibrated to come into operation at any predetermined current 
between full load and 75 per cent. overload. ‘The power and fan 
motor regulators are wound so that the motor can be reduced to 
half speed when running (in the case of power regulation) at any 
load between half and full load. With a smaller load the reduction 
in speed will be less, 7.2, the minimum running speed will be 
bigher. The lever must be moved to the extreme right before any 
current passes through the rheostat.or before the motor field is 
excited ; the lever is then brovght slowly back to the extreme left 


regard to motor starters, where many details as to current, 
resistance, &c., are given. The shipping weights and sizes are 
given both in British and metric measurement. 


Fuse Carrier.—Messrs. Ward & Goldstone, of 45, 
Datton Street, Strangeways, Manchester, are introducing a new 
25-ampere high-voltage fuse carrier, and fuse carrier on base, which 














Fig. 1.—Fusr CARRIER. 


we show in the accompanying illustrations. These are being used 
for main fusés on motor and lighting circuits, and also on section 
boards. The metal parts are of ample capacity, and the fuse 





Fig. 1.— Aston” Motor Starter. 


, 


for fullspeed. Fig. 1 represents the type 14 double automatic “Aston’ 
motor starter. The V § automatic circuit breaker (Verity & Selby’s 
patent) is illustrated in fig. 2, which shows the circuit opened by hand. 
This breaker is made in seven types, viz.: Maximum or overload type, 
minimum or underload type, reverse current type, no voltage type, 
maximum and minimum type, maximum and reverse current type, 
maximum and no voltage type. Among the more important 





Fia. 2.—V.8. Cracurr BaeakEr. 


fratures of this device, we may mention that it may be used as an 
ordinary main switch, thereby dispensing with the auxiliary S.P. 
main switches usually provided for mechanically opening the cireuits 
or switchboards for traction and other purposes, The V § circuit 
breaker cannot be closed while there is a short or overload on the 
line, even though the handle be firmly held in the “on” position. 
Thus the V 8 type protects the machines and equipment, where 
circuit breakers of the rigid switch type would, in the case of a 
serious short circuit, allow them to be burnt out or otherwise 
damaged. ; : 
Messrs. Veritys have made a great effort to provide efficient 
English-made apparatus as a substitute for foreign devices. Their 
lists Nos, 40 and 41 very fally describe the devices, and the advan- 
tageous features claimed for them are well brought out in each case. 
The circulars contain a large amount of information, particularly in 


Fig. 2.—Fosm Carrizr on Bass. 


carrier is on similar lines to the firm’s 5 ampere carrier, all the parts 
beiog proportionately stronger. Messrs. Ward & Goldstone’s wire- 
covering department have taken up the manufacture of main 
switches, switchboards, &c., on a large scale. 


Catalorues.—Messrs. Rostina & Frnn, Lourrep, of 
Trafalgar Works, Bradford, have iasued a number of trade lists 
giving particulars of their crane motors, protected ventilated 
motors with gauze end-covers, multipolar generators and motors of 
open type, small Fynn alternatcrs, &. These lists are collected 
together conveniently in a stiff cover. 

The BurnanD TransForMER Company, Liwirep, of 6 and 8, 
Oxford Street, Regent Road, Salford, have issued a pamphlet 
containing a number of excellent illustrations describing the trans- 
formers which are now being manufactured by them. The Barnand 
transformer ‘is claimed to be a distinct advance. It is used by the 
Corporation of Sheffield, and the metropolitan borough of Fulham 
has recently had 20 50-xw. transformers supplied. ‘Tce pamphlet 
before us fully explains the merits claimed for the transformer. 

Messrs. Estzzr Bros. have sent us a copy of their pamphlat 
dealing with telegraph and telephone supplies. Prices are given 
of the Empire Guy anchors, and amosg other things we find 
particulars of compressed solid drawn steel signa! wire. 

The Ditset, Enemsz Co., Lrp., of 171, Queen Victoria ‘Street, 
E.C., is circularising electrical engineers interested in the laying 
out of the new power stations or arranging extensions of existing 
plants, bringing before them the claims of the Diesel oil engine 
with which they claim to obtain power at one-tenth of a penny per 
brake horse-power per-hour, which means that an installation of 
250 B.H.P. would cost £265 per snnum for fael, running 5% hours 
per week, whereas the cost of running ordivary steam engines in 
England would be about six times as much. Engines of the Diesel 
type are now running ia many parts of England. 

In regard to our notice last week of Mxssas. R. J. NicHorson 
and Co.’s small pamphlet, we are asked to say that copies of this 
circular can be obtained on application to the firm. 

The Davy-RoBertson ENcGIneeRine Company, of 35, New Broad 
Street, E.C., have issued an illustrated circular detailing their 
patent hammered piston rings for steam, gas, and oil engines, 
pumps, &c. The rings are only turned once, and that to the correct 
size of the cylinder. They are then hammered symmetrically on 
the inner surface by their patent graduated hammering machine, 
and, after being cut, are ready for use. By these means. the makers 
claim to precure a cast-iron ring with an absolutely uniform spring, 
and of an equal section throughout: : 

The SUNDERLAND ForGE anp ENGINEERING Co., LTD., has sent 
us a small pamphlet describing a patent portable circular saw bench, 
driven bya “ Pallion” multipolar enclosed direct motor. 

List No, 133 issued by the B.T.H. Co. describes their twin carbon 
enclosed arc lamp. : 

The Harris-Anderson system of water softening and filtration, 
and for removing oil from boiler feed-water, is descr.bed in the 
new lists isjued by the Haspnis Patan? Feep-Warer Ficres, 
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Liirep, of 73, Queen Victoria Street, E.C. We note that the 
apparatus is in use at the Willesden station of the Metropolitan 
Electric Supply Company and at the Sunderland municipal elec- 
tricity works (Hylton Road new station). 


Trade Announcements,—The last issue of the New 
York Electrical World contains the announcement that Messrs. 
R. W. Blackwell & Co. have closed their branch office at New York, 
and that in future all of their shipments from America will be in 
charge of Messrs. Lunham & Moore, Produce Exchange, New York 
City. “The reason appears to be the domestic activity which 
prevents the export of various specialties, as prices are high, ship- 
ments are delayed, and some of the manufacurers are too busy even 
to quote for foreign orders.” 

Messrs. Wm. Whitehouse & Co., electric light fittings manufac- 
turers, of Birmingham, notify that they have appointed Mr. H. J. 
Powell to represent them in London in the place of Mr. H. Bullen, 
who, we regret to learn, met with a railway accident in 'July, and 
died on August 8th last. Samples of the firm’s newest designs in 
electric light fittings are now on view at the London showrooms, 
59, Holborn Viaduct, E.C. ; 


Books Received.—* Workshop Records,” by G. Parker. 
A paper read before the North-East Coast Institute of Engineers 
and Shipbuilders. Newcastle and London: Andrew Reid & Co., 
Limited, 1902. 1s. net. 

“The Amateur Electrician’s Workshop,” by 8S. R. Bettone. 
London: Guilbert Pitman, 1902. 1s. 6d. net. 

“Electrical and Magnetic Calculations,” by A. A. Atkinson. 
London: Crosby Lockwood & Son, 1902. 9s. net. 

“ Proceedings of the Engineering Association of N.S.W.,” also 
list of members. Edited by H. V. Ahrebecker. Sydney: By the 
Association. 

“Northampton Institute, Announcements for Session 1902-03.” 


The Lister Dynamos and Motors,—The “ Lister” 
motors are made in three types, viz., open, protected enclosed, and 
fully enclosed or damp proof. The machines are of multipolar 
design, with four poles for sizes up to 8 u.P., and six and eight poles 
above, according to output. The armature of the Lister dynamos 
and motors is a special feature of the machines, owing to its special 
construction, which is shown in the drawing below. It is stated to 
ensure perfectly cool running owing t> the way in which it is 
ventilated. The plates are assembled on steel pins, with a specially- 
designed end-plate leaving the centre of the core open, and air 
passing through this space and the air ducts in the end plates keeps 
the winding cool and thus ensures good running, at the same time 





The Gamewell Fire Alarm System.—Last week the 
Bradford city electrical engineer, Mr. Chattock, passed as complete 
and ready for use two out of ten circuits of fire alarms which are being 
laid down in the city on the “ Gamewell ” system, which Bradford is 
the first English city to adopt. The work has been superintended 
by the Gamewell Company’s English representative, Mr. G. L. 
Beasley, and the cost of apparatus and laying of cables is £14,500, 
Any alarm given at the Gamewell boxes in the street rouses the 
entire fire brigade both in the centre and the out stations, and sets 
all the apparatus at work on the instantaneous system, which is 
extensively used in America and Canada. 


Cable Contract.—We learn that the St. Helens Cable 
Company, Limited, have just completed a large network of cables 
in the metropolitan area, consisting amongst other sizes of seven 
miles of *5, five miles of six-core pilot cable, and over two miles of 
three-core “15 high-tension cable. We are informed that all of the 
low-tension cables have been tested with 2,500 volts after laying, 
and the high-tension three-core with 20,000 volts. The test was 
highly successful. All the cables are insulated with “ Impregnable ” 
paper and lead covered. 


Atlas Motors.—Messrs. T. Harding Churton & Co, of 


Atlas Works, Leeds, are manufacturing a good line of motors for -_ 


electric transmission work in factories. These include their poly- 
phase motors for two-phase or three-phase currents, and the 
“ Atlas ” continuous current semi-enclosed motors, also the “ R.M.” 
type multipolar generators-and motors for direct current. They 
have recently brought out illustrated lists of these manufactures, 
in which general descriptive notes and tabulated data with prices 
are given. 


For Sale.— The Salford Corporation offer for sale the 
whole of the steam plant at their Walness Road generating station. 
The Stafford Blectricity Committee offers six battery regulating 
switches for sale. See our advertisement pages to-day. Particulars 
are also given to-day of a sale of an electrical warehouse and stock, 
arranged for next week at Harpurhy. 


Engine Contracts.—Messrs. Belliss & Morcom, Ltd., 
have had their tenders accepted in the following cases :—At Mex- 
borough, for one 150-H.P. engine with a Mavor & Coulson dynamo ; 
tor the Bournemouth and Poole Electricity Supply Company, steam 
engines with condensing plant, and Siemens dynamos; and for 
Shanghai, one engine for coupling to Mather & Platt dynamo (to 
Messrs. Preece & Cardew’s specification). 





Bruse GEAR AND ARMATURE FoR List#R MACHINES. 


giving ja large overload capacity. The magnet frame of these 


machines is of a special cast-iron of the Lister Electric Manu- . 


facturing Co.'s own make; the magnets ate formed of built-up 
sheets of thin charcoal iron. The brush gear of the motors, &c., 
shown above is of simple and effective type..The carbons are easily 
renewed, are claimed to be much less expensive than the type 
of carbon generally used, and are not likely to become loose in 
running. The current is carried by a copper strip, as shown in the 
drawing. The gear has a specially-made spring and tightening 
screw, and requires practically no attention. Another feature 
claimed for the Lister motors is that the covers over the commu- 
tators are removable, giving easy and ready acces: to the com- 
mutator. The machines are rated well-within their capacity, with a 
yery low temperature rise. They are claimed to run sparklessly at all, 
loads with fixed lead. The company will forward a copy of their 

. catalogue of these machines on application. Their works are at 
Darsley, Glos. 


Meldrum’s Koker Stoker.—In connection with the 
firing of boilers by mechanical means, Messrs. Meldrum Bros. draw 
attention to their stokers, especially to the form of the ram of their 
coking type of machine. This ram is a sector-shaped casting 

oscillating on a pivot. It is placed under the hopper base, and 
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towards the fire. As is now well known, this 
with a steam-forced draught, and attention is 
perheated. i 
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to drop out of the hopper, and it then pushes forward. _ 


‘U.D.O. has asked for a reduction. 


ELECTRIC LIGHT AND POWER NOTES. 


Alderley Edge—The U.D.C. has decided to continue 
the lighting cf the streets with gas; the competition of the elec- 
tricity undertaking, however, has compelled the gas company to 
adopt the latest form of incandescent gas lanterns and burners. 


Audenshaw.—The U.D.C. on September 4th appointed 
2 deputation to wait upon the Manchester Corporation with a view 
of getting electric light provided at an early date. . 


Bloemfontein.—Interviewed recently on the subject of 
the new electricity works for the town, the borough engineer stated 
that ultimately a lot of power will be available for driving small 
electric motors for various purposes. There were no motors at pre- 
sent in. the town, but they were sure to come as soon as the current 
to drive them was available. Several applications for supply for 
this purpose had already been made. 


Bolton.—The borough treasurer reports that the net 
surplus at the electricity works for the past Fay totals £4,751. It 
is stated that the tramway undertaking yielded £3,395 to the rates. 


Bradford-on-Avon.—The Somerset and District Electric 
Power Syndicate has informed the R.D.C. that it proposes to apply 
for powers to supply the district. 

Brandon.—Messrs. Cochratie~ & Co., Limited, have 
offered to supply current for 16-c.r. lamps at Alum Waters at 
37s. 6d. per lamp per annum, but thinking the price too high, the 

































TL . 


“ Yol. 51. No. 1,294, SmprEmemn 12, 1902.] THE ELECTRICAL 








Bury (Lanes.).—The T.C. on September 4th adopted 
the following prices for energy at Whitefield for the first five 
years:—General supply 6d. per unit, on the maximum demand 
systew, for one hour per day, and $d. per unit for all additional 
consumption ; domestic ‘supply, 44d. per unit; motive power and 
heat, 3d. per unit, on the maximum demand system, for one hour 
per day, and 1d. per unit for all additional consumption. After 
five years the charges are to be the same as at Bury, and Whitefield 
is to have the benefit of net profits during the first five years 
pro rata to Bury. 


Cromford.—Matlock Bath U.D.C. has asked the 
Cromford U.D.C. to join with it in the expense of acquiring a refuse 
destructor, by which electric light could be furnished at a minimum 
of cost. Support will be given if other public bodies in the 
district fallin with the idea. 


Darlington.—The T.C. is to make application to the 
L.G.B. for power to borrow the sum of £14,000 for extending the 
electric power station, such an addition being necessary before the 
electric tramways are put down. 


Epsom.—The U.D.C, has received from the L.G.B. 


sanction to raise alcan of £10,900 for electric light extensions, 


Exeter.—The T.C. has received from the L.G.B. sanction 
to borrow £68,478 fcrthe purpose of providing an improved electric 
supply installation. 


Germany.—The Baugesellschaft fiir Electrische Anlagen 
of Aix-la-Chapelle, bas eecured a contract for the establishment of a 
large electric power transmission plant in the textile mills of Messrs. 
Scheidt & Co. at Ketturg (Ruhr). The generating plant will com- 
prise three Voith turbines and two Sulzer engines coupled up to five 
Lahmeyer alternators of an aggregate of 1,550 HP. Altogether 
32 electric motors will also be installed, these ranging from 34 HP. 
to 90 #.P. each. 


Halifax.—The abstract of accounts for the year ended 
March 31st shows that the expenditure for the year was £24,031, and 
the income £24,731, leaving a net surplus of £699. 


Hebden Bridge—The U.D.C. has resolved to acquire 
a site for electricity works and to obtain tenders for the installa- 
tion, with a view to applying to the L.G.B. for leave to borrow 
money to carry out the work. 


Heekmondwike.—The U.D.C. has received from the 
L.G.B. sanction to borrow £6,500 for extensions at the electricity 
works, The Council is prepared to supply power for the trams 
when the traction company is ready to take it. 


Hornsea.—The U.D.C. having received an inquiry as to 
whether it is open to entertain offers for the lighting of the town 
by electricity, has replied that the Council has no electric lighting 
scheme on hand, and cannot entertain any offer. : 


‘Liverpool.—Sanction to borrow £300,000 for  elec- 
tricity purposes has been received by the T.C. from the L..G.B. 


Liandilo.—On August 30th the town was lighted by 
means of incandescent. electric street lanterns, and a constant 
supply of electricity was turned on to the shops and houses con- 
nected to the mains.. Messrs. Bertram Thomas, of Llandilo, were 
the contractors to the Council for the whole of the work, inclading 
cables, boiler and engine ; the dynamo is of their own manufacture. 
This firm has already lighted the famous Welsh waterirg Spa of 
Llandrindod Wells and the town of Colwyn Bay. 


London.—Sovutuwakk, —- The Borough Council _ has 
received notice from the London Electric Supply Corporation, 
Limited, of its. intention to lay high and low pressure mains in 
certain streets, and to construct underground converter chambers 
and inspection boxes ofthe usual pattern. Notice was also received 
from the County of London and Brush Provincial Electric Lighting 
Company, Limited, of its intention to lay electrical conduits along 
the north side of 8t. George’s Road from Lambeth Road. 


Market Drayton.—The electric light works, which are 
in course of construction at Market Drayton, are rapidly progress- 
ing. Mr, Cuthbert. W. Bentley has been appointed resident 
engineer to the Market Drayton Company, in addition to his 
position with the Alderley and Wilmslow Company.” To Mr. 
Bentley, the contractors—Mesers. Edmundson’s Electricity C 
tion, London—bave entrusted the erection of the plant and the 
laying of the mains throughout the district. The plant to be put 
down will be on similar lines to that of the Alderley Edge Com- 
pany, which has-been run for some years without a single failure, 


Middleton.—The T.C. has reduced the price of ekc- 
tricity for power from 24d. to 2d. per unit, 


Matford and Lothingland.—The R.D.C. is -consider- 
ing the advisability of applying for a prov. order to supply electricit 
to certain parishes in the dvetrict ne z 


Natal,—Mr. ©. J. Gray, Commissioner of Mines, in his 
report on the coal-mining industry in 1901, states that six electric 
coal-cutters (one a longwall machine, and five Jeffrey chain 
machines) were installed during the year. 
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~ in the town, and to promote an electric tramway scheme. 





Newport (Mon,).—Mr. H. Collings Bishop, the newly- 
appointed borough electrical engineer to the Corporation, has just 
furnished that body.with a report as to the plant and machinery. 
He refers to the conversion of the central area of the town from 
alternating to direct current, recommending that some of the large 
mains which were laid a year or so ago, and which have the neutral 
wire on the inside, should be changed, so that the neutral wire 
shall be made the outer. He also recommends that disconaecting 
boxes shall be installed. The estimated cost of this work is £2,235. 
A joint report by the borough electrical engineer and the office 
manager has also been made Laud’ question of the supply 
of electricity for power purposes the new generating station, 
East Usk. The signatories state that they believe it to be very 
necessary that the prices at which the Corporation is prepared to 
give the supply should be settled forthwith, in order that as many 
consumers as possible may be secured beforehand, and that they 
have no doubt whatever that there will be a large and increasing 
demand for power directly it is available. They suggest that power Z 
shall be given on the maximum demand system with an initial rate 
of 2d. per unit for an average daily demand of the maximum load 
for two hours, and all above at 1d. per unit. They also recommend 
that there shall be a system of hiring-out motors and for hire pur- 
chase. The following scale of charges is proposed :—Hire, 12} per 
cent. rent, based on the total cost of installation, payable quarterly 
in advance; purchase, the total cost of installation, paid in 20 
quarterly payments, with interest on the unpaid portion at 4 per 
cent. per annum, ‘The whole of these suggestions have been 
adopted by the Electricity Committee, and will be forthwith carried 
into effect. 


Northfleet.—The U.D.C. has received offers to work its 
Electric Lighting Order from the Kent Electric Power Syndicate 
and Gravesend Corporation. 


Norwich.—The T.C. has sanctioned the expenditure by 
the Norwich Electricity Company, Limited, of £7,363. Thisincludes 
a payment of £1,157 on machinery and boilers; £5,000 for new 
mains, services, meters and wiring for new customers ; and £800 for 
extensions to the engine room. 


Perth (W.A.).—The. largest boiler ever consigned to = 
Australia, it is said, has: just been installed at the Perth Gas Co.’s o> 4 
electricity works; it isa Babcock & Wilcox boiler, exactly similar = 
to the one exhibited at the Glasgow Exhibition last year, nominally oa 
of 1,000 p., and is fitted with a superheater and a chain grate oe | 
stoker. This forms part of the new plant purchased by Mr. H, % 
Broadbent during his visit to this country last year. 


Peterborough.—A L.G.B. inquiry was held recently ai 
into the application of the T.C. for sanction to borrow £14,000 for rh 
electric lighting extensions. a 































































Ponty pool.—The electric lighting company has written 
to the U.D.C. agreeing to reduce the rates for the Market Hall. 
lighting from 6d. to 34d. per unit. 


Romford.—The U.D.C. has asked Mr. Hawtayne to 
quote terms for advising the Council on the offer of the United 
Electric Light and Power Company to construct electricity works —~ 


Yeovil.—The T.C. recently discussed the introduction of 
electric lighting into the town, where the gasworks are the property ~ 
of the Corporation. It was stated that an installation would cost 
between £20,000 and £30,000, and that unless the Council 
obtained powers to carry out the work a private company would 
step in and do it. Ultimately it was resolved that the Gas 
Committee make the best terms possible with ore of the competing 
companies for introducing the electric light, they being given to 
understand that the Council were not prepared to adopt-it for street 
lighting, and that at the expiration of a certain time the Corporation 
may Luy the undertaking ata stipulated sum. 


Spain.—aA central electric lighting station is ap hing 
completion in the- town of Orgiva (Province of Granada). Water- 
power is utilised in generating three-phase 3,000-volt current. 


Strokestown.—A small electric lighting scheme has 
been carried out here by Mr. J. Hayden, comprising a 29-H.P, — 
Tangye. engine driving a dynamo for public and private lighting. _ 3 


Stretford.— During the current month contracts are to” 
be let for the lighting and power supply of the township. At pre- 
sent, however, no definite arrangement has been come to owing to — 
the difficulty of dealing with the Manchester Carriage and Tram- ~ 
be Company on the one hand, and the Manchester Corporation — 
on the other. 


Walton-on-the-Naze. — The U.D.C., whose contract 
with the Gas Company for public lighting expires in November, 
has req Mr. H. R. director of the Coast 
Development Company, to have an electric lighting scheme pre-— 
pared at once. — 


W .—The E.L. Committee is to consider the 


advisability of obtaining powers to extend the lighting area to 
parishes suiedly. tb lis tattnded: ta tee naw borough boumduap: 
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ELECTRIC TRACTION NOTES. 


Belgium.—A Brussels Press telegram says that on 
3rd inst., M. C. Ramaeckers, secretary to the Belgium Ministry of 
Railways, presided over a meeting of the Council of Railways to 
discuss the advisability of running an electric railway from Brussels 
to Antwerp. It is possible that the plan will be executed by the 
beginning of next year. 


Berlin.—The Financial Times says that after experiments 
extending over two years, the German State railway authorities 
have discontinued the working of the electric train on the Wannsee 

> Railway, near Berlin. “The trials show that the operating 
- expenses with the electric train were not less than those obtaining 
in the case of steam locomotives, but this is probably due to the 
working of the electric irain having been sandwiched between trains 
hauled by steam locomotives, so that the trials cannot be regarded 
as conclusive. This opinion is apparently shared by the railway 
authorities, who have just decided to make another experiment by 
the removal of the steam trains on the section between the Potsdam 
‘ wailway station and Gross Lichterfeld, and the. substitution of 
electric trains, composed of three motor cars, capable of seating a 
total of 206 passengers. The service, which will commence next 
July, is expected to yield more satisfactory results than those 
obtained from the Wannsee trials, especially as all the trains will 

be electric and will ran at frequent intervals.” 


Birkenhead.—The tramways manager reports that, 
together with tracks now being constructed, there will be a total 
length, in single track, of 234 miles in operation. Two generating 
stations are now in use, a main central station in Craven Street and 
a sub-station in New Ferry Road. During the year reported upon, 
982,737 units were delivered for tramways use. With regard to 
dry seats, ¢xperiments were carried out with a view to testing the 
value of different seats; and it was decided to fit 30 cars with 
Brown's patent dry seat. Experiments were also carried out in 
order to test the value of different life-guards. As the result, 
the Committee ordered the Tidswell guard to be fitted to 
all of their cars in place of the Peckham tray guard. Since 
the change to the Tidswell: guard was completed, there had 
been no fatal accident on the tramways. ‘The tramways staff 
numbers 280. The total length of route is 13°52 miles. Tke 
steepest gradient is 1 in 13} for 360 yards on the Higher Tranmere 
route. The total car mileage for,the year was 718,726; the number 
of passengers carried, 6,456,361 ; the receipts per mile, 10 54d. Of 
the 59 cars in use, 13 are single deck, carrying 31 persons; 31 have 
single trucks and double d¢cks, and carry 55 persons; and 15 are 
bogie cars, and- carry 75 persons each. - The total income for the 
year was £31,593, and the expenditure £28,079. The longest 1d. 

is 1 mile 6 furlongs 1 chain, and the average 1d. stage 1 mile 
3 furlongs 5 chains. . 
The T.C. is to expend £3,550 on erecting new tramway offices. 
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Bradford.—A mishap having occurred in the laying of 
certain sections of the lines with the Demerbe rail—said to be 
due to the laying of the lines before the interoal. concrete had set, 
and relaying having had to be done in consequence—it has been 
arranged that the Corporation and the Demerbe Company shall 
~~ halve the cost of relaying, and that the Demerbe Company shall 
-. pay a lump sum to. the Corporation to exonerate them from all 
* further responsibility in reference to the repairs of lines. New 

section boxes are to be placed »on the Great Horton and Bolton 

Road tramways, the first two electrical routes to. be constructed. 

The cars on all sections are to be fitted with Edmundson & Purdon’s 
patent earth indicators at a cost of 133. 6d. each. 

The Tramways Committee has decided to give a bonus of 10s. 
every three months to drivers and conductors who have a clean 
sheet for that period. The Committee is giving a trial to the band 
brake of Mr. Oskar Zerkowitz, which is applied mechanically by the 
act of the driver stépping from his stand. 


_ Brighton.—The T.C. has decided that the work of 
laying the tramways in the London Road and Old Steine shall not 
be commenced until after the new year, owing to a difficulty about 

- some large water mains which require moving. This makes the 

_ third time the Council have altered their mind on this‘ subject. 


Brussels and Antwerp.—Laffan’s Antwerp agent states 
_ that the Belgian Government has practically decided to construct 
an electric railway between Brussels and Antwerp. The route is 
26 miles long, and the trains are expected to do the distance in 25 
miautes. 


~~ @€rewe.—The T.C., by 13 votes to 9, has decided to 
~ appoint an electrical expert to advise the Corporation with regard 
protection of their rights under any scheme of electric trams 
chairman of the Light Railways Committee said that, ia 

of the London and North-Western Rail- 








extend the line to Nantwich, Sandbach, and other towas, and thus 
take considerable revenue from the railway company, and harm the 
trade of the town. 


Dublin.—A proposal to ask the town clerk to report on 
tramways municipalisation was rejected at last week’s meeting of 
the Corporation. 


East London (S,A.).—Orders for additional electric 
tramcars are likely to be placed shortly by the municipality. 


Electric Railway Preakdowns,—On. 5th inst. the 
fusing of a cable at Stockwell power station led to a suspension of 
traffic on the City and South London hailway for 35 minutes. The 
following morning the Central London foilowed suit, a 15 minutes’ 
stoppage being occasioned by the ‘failure of a motor brush,” as we 
read in the daily press. Oa Tuesday night the South London line 
had another 15 minutes’ stop through a motor mishap. 


Elland.—Elland having given support to the Halifax 
Tramway Bill on condition that there should be a line to Elland 
within two years, and the Halifax Corporation having failed to 
carry out that promise, it will be proposed at the next meeting that 
the Halifax Corporation be asked to hand over its rights to the 
British Electric Tracticn Company. 


Glasgow.—The Corporation has resolved to pay Mr. 
Parshall, the consulting engineer for the tramways undertaking, a 
further sum of £500 for services rendered. £250 will be for two 
trips he took to America in connection with tke Westinghouse 
switchboards and in connection with engines, which the convener 
rtated were not part of his duty. The other £250 was for a second 
assistants engineer's salary sent to Glasgow to expedite the work. 
In the course of the debate as to whether this sum should be paid 
or not, it was stated-that Mr. Parshall’s commission was to be 2} 
per cent., limited to £10,000, and that he was to cupply drawings 
and plans, specifications, and advice generally, and-carry out the 
whole work, besides keeping one resident assistant engineer in 
Glasgow to see the work carried out, It was pointed out that 
Manchester, for a smaller undertaking, paid £15,000. The vote was 
36 to 9. 

A very nasty accident occurred on the electric tramway 
system on Saturday night last, one lady being so seri vusly injured 
that she died a few hours afterwards, and a large number of other 
passengers were seriously injared. ‘{here is to be a Board cf Trade 
inquiry held by Major E. Druitt almost immediately, but from 
reports.so far published it seems that the pin of a controller handle 
slipped out and the handle coming off, the car got quite bey ond the 
driver’s control. It is stated that he had stopped the car at 
the last station in Renfield Street, and had restarted it, when 
the pin came out as -he was applying the brake to stop the 
car néar Cowcaddens. The car staitea to run backwards down 
the incline and smashed into two other cars coming up in the 
opposite direction. It is stated that Mr. John Young has issued an 
official report. in which he says that the handles of the brakes are 
examined daily, and no explanation can be given of the occurrence. 
The proper course for the motor-man to pursue would have been to 
apply the power at the moment the handle came off to put the car 
forward. The other course was to reverse and apply the electric 
brake. The latter the motor-man attempted to do, but in come 
way, not explained, he failed to stop the car. 


Gomersal.—Mr. 8. Sellon, who was engaged to fix the 
purchase price to be paid to the Dewsbury, Batley and B.rstall 
Tramways Company for so much of the tramway as is within the 
district of the Gomersal U.D.C., has. awarded £877. The distance 
is only about 100 yards. 


Halifax.—The abstract of accounts for the year ended 
March 31st shows the tramway liabilities to be £.92,152, and the 
assets £307,537. On tramways the gross expenditure for the year 
was £56,546, and the income £56,252—a net deficit of £294. After 
a three months’ trial of the working of the bell punch system, the 
manager (Mr. F. Spencer) has presented a report which enumerates 
four advantages and 22 grounds of objection. 


Harregate.—The Harrpgate Corporation proposes to 
establish three circular-routes, and despite the opposition of those 
who think that this fashionable resort should be a»ove such vulgar 
means of locomotion, is-hastening arrangements for a commence- 
ment. 


Hikeston.—The T.C. has called upon the Derbyshire and 
Nottinghamshire Power Company to complete the electric tram- 
ways and to be ready to supply current by November 1st next. 

An offer made by Sir B. Canard, Bart:, on behalf of a syadicate, to 
take over the tramways and to pay the Corporation 6 per cent. per 
annum, has been refused, as, by accepting such an offer, th; 1'.°. 
would lose at least from 2 to 24 per cent. 


Rotherham,—A long discussion ensucd at the meeting 
of the T.C. on September 3rd relative to the acceptance of tenders 
for basic rails instead of those made by the acid process. Messrs. 
Kennedy & Jenkin, the engineers, wrote stating thal the con- 
tractors, Messrs. Walter S:ott, Limited, of Leeds, had agreed to 
work strictly to the specified chemical analysis, and as acid steel 
pocinake 2 20ger yd not be obtained in England, it was not unfair to 
the of acid stee] that basic rails were accepted. In the end 
the acceptaace of basic rails was confirmed. 


(Continued on page 474.) 
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ELECTRIC POWER DISTRIBUTION IN THE BLACK COUNTRY. 





The Midland Electric Power Scheme. 





Tur generating station of the Midland Electrical Corporation 
for Power Distribution, Limited, is situated at Ocker Hill, 
near Wednesbury, in the centre of the Black Country. 
The site consists of 19 acres, and has a frontage to the 
Birmingham Canal of about } mile. A branch line of the 
London and North-Western Railway passes one side of 
the site, and a bank has been formed for the purpose 
of connecting the railway by means of a siding to the coal 
conveying plant. 

At present the coal is delivered into a basin connected 
with the canal. This basin was built by the company, and 
is 180 ft. long x 32 ft. wide. The walls are built of brick 





bunker house. This coal-conveying apparatus is capable of 
dealing with 500 tons of coal per day. The bunkers have 
a storage capacity of about 900 tons. 

The buckets of the conveyor on the return journey pass 
through the ash tunnel underneath the ground floor of the 
bunker house, and past the ash-shoot doors of the boilers. 

The ashes are shovelled into an apparatus which fills the 
buckets, and they are then carried across to the opposite side 
of the canal basin, and deposited in carts for disposal. The 
whole of the coal conveying plant is of the Hunt Co.’s, New 
York, design. The coal bunkers were made by Sir William 
Arrol & Co., of Glasgow. 





GENERAL VIEW OF FERRANTI STEAM ALTERNATORS. 


with cement mortar, and average about 3 ft. in thickness. 
These walls are placed on puddle clay 3 ft. deep, which is car- 
ried up the outside of the walls to the level of the water in the 
canal. This puddle clay is also extended across the whole of 
the bottom of the basin to make a water-tight job. A foot- 
bridge has been built across the er trance to the canal for the 
towing traffic. Eight barges can be accommodated at one 
time in this basin. 

On the side of the basin most remote from the buildings 
is an iron structure, 50 ft. high, forming part of the coal- 
conveying apparatus. The slack is shovelled with skips 
which are lowered from the top. These skips are raised by 
means of a motor, and are automatically tipped into shoots 
which communicate with the filling apparatus in pits, from 
whence the coal is conveyed in buckets to the storage in the 


Between the bunker house and the engine house is the 
boiler house, running along one side of the engine house. 

At present there are installed eight Babcock & Wilcox 
water-tube boilers, placed in pairs. These boilers have a 
heating surface of 4,650 sq. ft. each, and are’ fitted with 
superheaters placed in the space behind the tubes and 
beneath the steam drum. The boilers, driven electrically, 
are fitted with chain grate stokers from a shaft running 
underneath the floor. Provision has been made for another 
eight boilers, which will be placed facing the present ones. 

Each boiier is fitted with two coal hoppers, and the 
slack is filled into these by means of travelling shoots 
from the coal bunkers overhead. These travelling shoots 
have attached to them weighing apparatus which enables 


the quantity of slack used per shift to be checked. 
F 





EEE EEE 


424 


At the further end of the boiler house is the pump room, 
which at present contains three Weir pumps of 10,000 gallons 
capacity each per hour, and two water filters also of 10,000 
gallons per hour capacity each. 
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between the boilers and the engine house. The dimensions 

of the main flue are 7 ft. 6 in. x 11 ft. 6 in. high. 
Thechimney is a steel structure, 120 ft. high x 9 ft. interna] 

diameter. It is fire-brick lined throughout its entire length, 
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FERRANTI Main SwWITCHBOARDS AT OCKER Hitb Station. 


Above the pump room is placed a large tank 24 ft. 
x 80 ft. x 14 ft. high. This tank is divided by two 
partitions into three parts, and the centre compartment is used 
asa hot well. Above this tank is placed the water-softening 
apparatus. 





It rests on a massive brick foundation, 28 ft. x 28 ft. x 26 ft. 
This chimney was made and erected by Sir William Arrol 
and Co., of Glasgow. 

The engine house is a brick building 180 ft. long x 73 ft. 
wide x 70 ft. high from the lower ground floor to the roof. 


View oF BorLers AND CoaL-HANDLING GEAR. 


Behind the boilers the main flue is carried underneath the 
floor, and rises at the end of the boiler house to connect 
with the chimney by means of a brick flue built on the level 
of the ground. The intention is, later on, to place econo- 
misers along the course of the flue on the ground level 


It is spanned by a 20-ton electrical crane, built by Messrs. 
Higginbottom & Mannock. The whole of the buildings, 
together with the building of the canal basin, were con- 
structed by Messrs. Hughes & Stirling, of Liverpool and 
Bootle. 
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At present there are installed two Ferranti 800-Kw. sets, 
and one 1,500-Kw. Yates & Thom-Ferranti set. The 





OckER Hitt Power STATION. 


current generated 
is two-phase alter- 
nating, at a pres- 
sure of 7,000 volts, 
the frequency being 
50 cycles per 
second. The two 
Ferranti sets are 
placed at the end of 
the building near 
the main entrance, 
the large set being 
nearer the centre. 
This arrangement 
allows a wide space 
opposite the 
entrance of the 
engine house for 
the reception of ad- 
ditional machinery. 

The switchboard 
is placed on a raised 
platform at the side 
of the engine house 
at the end adjoin- 
ing the temporary 
wall, so that it will 
occupy a central 
position when exten- 
sions take place. 
The whole of this switch gear is by Messrs. Ferranti, 
Limited, and is so well known that it requires no special 
description. 

The cables leading from the generators to the switch- 
board are carried underground ina brick tunnel 6 ft. x 4 ft., 
. mg they are easily got at throughout the whole of their 
ength. 

The foundations for the engines are massive concrete 
blocks set on the solid clay. These foundations were run in 
In one continuous stream of concrete, the work never ceasing 
from the time of its commencement, night or day. The 
time occupied in making each of the foundations was from 
nine to 13 days. 

Owing to the peculiarity of the ground in the Midlands, 
due to mining operations, great care was exercised in the 
design and formation of the foundations; in some cases a 
depth of over 40 ft. was excavated to ensure the foundations 
resting on virgin clay or solid rock. 

_Anyone who knows the Black Country will appreciate the 
difficulties under which the architect, Mr. Huon. A. Matear, 
of Liverpool, had to labour to secure stability for such heavy 
buildings, and it is gratifying to find that, unlike many 
other places in the Black Country, no sign of any crack or 
shiver has presented itself. 

The Ferranti engines are of the inverted compound type, 





1,500-kw. Yates & THOM-FERRANTI SET. 


and are fitted with the latest pattern “ Ferranti” valve 
gear. In addition to being practically silent, they work 
remarkably well, no trouble whatever being experienced. 
Each engine is fitted with a separate condenser placed on 
the ground floor behind the engine, the pumps being in 
the spaces underneath, between the engine foundations. The 
pumps are driven by ropes off the main shafts. 

The water for condensing will be drawn in from the canal 
basin in pipes 3 ft. in diameter and returned to the canal 
at a distance of about } mile, after having passed through 
a cooling process. A flat concrete basin about 65 ft. square, 
which will form the foundations of the cooling towers 
later on, will act meantime as a surface cooler. The water 
will be directed to and fro across the basin by intercepting 
walls before discharging into a spreader placed on the 
canal bank, with a discharge surface of 50 ft. so as to reduce 
the strength of the flow into the canal. At the present 
time the condensing apparatus is not connected, and the 
engines are exhausting to the atmosphere. 

The Yates & Thom 1,500-Kw. set is also of the inverted 
compound type, and is fitted with Corliss valves and Dobson 
trip gear. The condenser for this engine is also placed on 
the ground floor behind the engine. The pumps are in the 
basement, but instead of being driven by ropes off the main 
shaft, they are driven electrically. There is sufficient space 
in the engine house 
before any exten- 
sions are necessary, 
to instal two other 
1,500 Kw. sets. 
The foundation for 
the present 1,500 
KW. set is stepped 
and has numerous 
tail bolts inserted 
in it to secure the 
next concrete block 
and so form a con- 
tinuous’ solid 
foundation for all 
three sets. Along 
the engine house on 
the side furthest 
from the boiler 
house are the offices 
and stores. 

The power house 
superintendent’s 
office is placed about 
18 ft. above the 
level of the engine- 
room floor and is 
fitted with a bay 
window looking into 
the engine house 
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and provided with stairs connecting it directly with the switch- 
board platform. Underneath the superintendent’s office on 
the ground floor is the test room, which is equipped with 
a complete set of Addenbrooke’s electrostatic instruments, 
consisting of ammeter, voltmeter, and wattmeter. With 
these instruments almost any electrical measurement can be 
made, but they are more particularly useful for measuring 
power, and the power factor on low power factor circuits. 
A test table for 
resistance and 
capacity tests, by 
Messrs. Nalder 
Bros., is also 
supplied. 

On the ground 
floor also are placed 
the stores, which 
communicate with 
the engine house. 

The oil store is 
an isolated building 
placed on a bank 
about 50 ft. away 
from the engine 
house. The engine 
and cylinder oils 
are kept in galva- Elec Rev 
nised iron tanks, . 
and pipes are laid 








to an oil measure in the stores. 

From this oil measure pipes are led away to the oil tanks 
of the various engines, so that no oil is carried about 
in the engine house. There are also drawing offices, and 
offices for the engineers-in-charge. The company has made 
special provision for the comfort of its workmen, and, in 
addition to a room for changing, there is bathroom and 
lavatory accommodation. 

The mains leave the building directly behind the switch- 
board. They are of the B.I.W. Company’s make, lead- 
covered, and wound with jute. They are laid in earthenware 
troughs, being supported on bridge pieces and filled in 
solid with pitch ; bricks are laid over the troughs to form 
a covering. 








into brick pits placed at frequent intervals where the cables 
are looped, so that in case of subsidence a breakdown j 
prevented. 

There are at present five sub-stations, situated xt 
Wednesbury, Bilston, Tipton, Brierley Hill and Old Hil}, 
The most important of these is at Bilston, and cop. 
tains, in addition to the transformers for the ordinary 
lighting load, two 200-kw. Westinghouse rotaries for tram. 
way purposes. The 
current enters this 
station at 7,000 
volts, and _ leayes 
at 3,000 and 200 
volts alternating, 
and 500 and 550 
volts continuous for 
tramway purposes, 
The 3,000-volt cur- 
rent supplies low. 
pressure distri- 
butors at a distance 
through | street 
transformers. The 
sub - stations are 
connected by tele- 
phone with the 
generating — station 
and with each other, 
so they are all 


from these tanks INTERIOR OF BILsToN SvB-8TATION. under a central 


control although placed so many miles apart. 

Power is supplied to the tramways through meters ata 
pressure varying from 500 to 550 volts. Here, again, the 
switchgear is mostly of the Ferranti type, the instruments 
being supplied by Kelvin & White. The switchgear in 
connection with the rotaries is of the Westinghouse make; 
the meters for measuring the energy were supplied by the 
British Thomson-Houston Company. 

The E.H.T. switchgear is placed on the wall on one side 
of the sub-station, and the H.T. and L.T. on the opposite 
side. The transformers are placed up the centre of the room. 
A raised platform is erected in front of the switchboards, 
and is protected by a hand-rail along its entire length. 

The building, at present, is 33 ft. x 87 ft. x 16} ft. 





In several parts of the Black Country serious subsidences 
take place from time to time owing to the mining operations ; 
where these are likely, the cables are drawn into cast-iron 
pipes, which are joined together with loose sleeves and led 








WeEstTInGHousE Rotary CONVERTERS IN Briston SuUB-STATION. 


high, and contains a storeroom and offices, one on either side 
of the main entrance; directly above these rooms is the 
accumulator room. The further end wall of the sub-station 
has been built of wood, covered with corrugated iron sheet- 

























































a a a a a a 


~— @ DP rp 





aa 


» 1902, 
ee, 


@ Cables 
do WN js 


ated ut 
ld Hill, 
id con- 
rdinary 
or tram- 
2. The 
ers this 

7,000 
leaves 
nd 200 
rating, 
nd 550 
lous for 
urposes, 
olt cur- 
4s low. 
distri- 
distance 
street 
. The 
iS are 
vy tele- 
th the 
station 
h other, 
are all 
central 


ers at a 
ain, the 
‘uments 
year in 
make ; 
by the 


ne side 
ypposite 
e room. 
‘boards, 
| 


16} ft. 





er side 
is the 
station 
sheet- 





SCM MPS AT aN 




















Vol; 51. No. 1,294, Sepremper 12,1902.].THE ELECTRICAL REVIEW. 





427 








ing, and can be easily removed for extensions. The other 
sub-stations are of similar design and similarly equipped, 
except for the rotary equipment for tramway purposes. 

The area over which the company operates is about 100 
sq. miles, and comprises the following districts :—Bushbury, 
Tettenhall, Heath Town, Wednesfield, Short Heatlt, Bentley, 
Willenhall, Upper Penn, Coseley, Bilston, Darlaston, Wed- 
nesbury, Great Barr, Sedgley, Tipton, Rowley Regis, Kings- 
winford, Brierley Hill, Amblecote, Lye and Wolescote, 
Quarry Bank and Cradley. Distributed over these districts 
are works of almost every kind and description, forming 
one of the best fields for electric light and power. 

The principal trades using power are :—Agricultural 
implement makers, bar and sheet iron manufacturers, iron- 
works and foundries, bedstead manufacturers, bell founders, 
boiler makers, bolt, nut, and rivet manufacturers, brass 
founders, brewers and maltsters, brick and tile makers, 
chain, chain cable and anchor manufacturers, chemical 
manufacturers, coal masters and colliery proprietors, colour 
manufacturers, coopers, cycle manufacturers, earthenware 
manufacturers, edge tool manufacturers, electrical engineers, 


ELECTRIC SHAFT-SINKING GEAR. 


Tue electric gear which is illustrated herewith is being used at 
Soothill Wood Colliery, Batley, for sinking a shaft 13 ft. diameter 
and 190 yds. deep. It is fixed at a depth of 230 yards from the 
surface, the shaft which is being sunk being in a direct vertical 
line with one of the present winding shafts from the surface. A 





Execrric SHarr-Sinkinc GEAR, SOOTHILL Woop COLLIERY. 


large excavation has been made 30 yards below the bottom of the 
present shaft, in which all the sinking arrangements are fixed; after 
the new shaft is finished, the 30 yards intervening between the two 
will be broken through, thus making the shaft 420 yardsdeep. This 
electric sinking gear consists of a strong box bed on which all the 
gearing is mounted ; the rope drum is 2 ft. in diameter, 22 in. wide, 
built on strong cast-iron end flanges with oak lagging across. One 
of these flanges has a brake pulley 2 ft. 6 in. diameter x 4 in. wide 
cast on the outside; the flanges are securely keyed on to a 44 in. 
shaft running in two journals, and on the outer end of this shaft a 
large spur wheel is keyed, which gears on to a pinion on the 
countershaft. This shaft runs in two journals, and is 34 in. 
diameter ; a large spur wheel with machine-cut teeth is mounted at 
the other end, and gears direct on to the pinion on the motor shaft. 
The total speed reduction is 25 to 1. A powerful foot-brake is 
provided working on to the brake pulley, strong enough to 
hold the gearing even when the full load of 50 amperes is pass- 
ing; in addition to this brake, a hand-worked brake is fitted to a 
pulley on the armature shaft, and this also is capable of holding 
the gearing when the full load current is passing. The motor is an 
ordinary open inverted-type machine, and is bolted solid on to the 
top of the bed. The rated output of this motor is 25 u.P. at 500 volts, 
but it is large enough to take overload up to 40 u.P. for 30 minutes 
at a time without any risk of overheating or sparking at the 
brushes; as the time required to wind the full depth of the 
thaft, 190 yards, is only 2 minutes, it will be seen that there is a 
large margin of safety. The magnets are mild steel forgings, 
Series wound ; the commutator is built up of hard copper bars; the 
brushes are carbon, fitted in radial holders, and have a surface area 
of 4 sq. in., giving a density of 124 amperes per square inch. The 


engineers and machinists, file cutters and file makers, fire- 
brick and glazed brick manufacturers, fireproof safe makers, 
galvanisers and galvanised iron manufacturers, gas stove 
maker, general smiths, glass manufacturers, gun barrel and 
gun lock makers, hollow ware manufacturers, horse- 
shoe manufacturers, iron bridge manufacturers, iron founders 
(malleable), iron girders, roof and pallisading manufacturers, 
iron tube makers, japanners, lock makers, machine band 
manufacturers, metal refiners, metal rollers and copper 
workers, mineral water manufacturers, millers (by steam- 
power), nail and screw manufacturers, pick makers, printers, 
pulley and pulley block makers, pump makers, pumping 
stations, quarry owners, railway carriage and wagon builders 
and carriage wheel makers, sanitary pipe makers, sawing 
mills, sewage works, slag crushers, soap makers, steel manu- 
facturers and founders, wire drawers and workers, &c., &c. 

The company’s offices are at 73, Lichfield Street, Wolver- 
hampton. The chief engineer and general manager is Mr. 
J. Hardie McLean, M,I.E.E., to whom we are indebted for 
the material contained in this article. The secretary is 
Mr. Gordon Saies. 


brushes are fixed on the neutral point, and there is no sparkin 
whatever at any load in either direction. 

As winding over sinkers is dangerous work for the men below, it 
is necessary that the man in charge shall have perfect control of 
the apparatus; the greatest precautions are also necessary to make 
everything absolutely safe, and to attain this end, the two power- 
ful brakes already mentioned, and a specially large and strong start- 
ing switch and resistance, have been provided. The starting switch 
is mounted on a large cast-iron plate, and is fitted with heavy 
carbon contacts so made as to be easily replaced when burnt away. 
The resistance coils are mounted on a wrought-iron frame, 4 ft. 
square, and consist of about 3 cwt. of No.8 and 10 S.W.G. gal- 
vanised iron wire wound in coils; this is large enough to dissipate 
all the heat which is generated, and enables the machine to be run 
for any length of time on any contact of the switch. A suitable 
reversing switch is combined with the starting switch. 

A 40-H.p. motor has been supplied to the West End Colliery, 
Batley, for the same purpose as the one already described, with 
this exception, that the gearing has two drums fitted for two ropes, 
and after the shaft is sunk, the machinery will be used for winding 
coal. In this case the shaft is 120 yards deep, and is situated about 
2 of a mile from the main shaft. The brake on the armature shaft is 
actuated by a solenoid, so arranged that when the current is 


’ gwitched on, the brake is taken off, and as soon as the current is 


cut off, the brake is put on automatically. The motor is of the 
multipolar type, constructed for 40 u.P. at 5C0 volts, and is capable 
of carrying 50 per cent. overload for 20 minutes; the armature is a 
slotted drum, mounted on a cast-iron bush, and is clamped between 
cast-iron end-flanges; the windings are of the barrel pattern, 
block wound to the exact shape; there are no soldered joints of 
any sort, except where the sections are joined to the commutator. 
The commutator is built of hard copper bars, insulated entirely with 





40-H.p. Motor FoR Winpinc aT Mortey West Enp CoLticzry, 
BatTLeEy. 


mica; the brushes are of carbon mounted on radial holders, the 
current density being 16 amperes per sq. in. at full load. The shaft 
is made of best mild steel, and runs in three self-oiling bearings 
lined with hard phosphor bronze. The magnet yoke ring is made 


of soft grey cast-iron; the magnet cores are mild steel forgings, 
machined all over; the windings are series, and are on removable 
formers. 
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THE POWER EQUIPMENT OF THE WEST- 
INGHOUSE WORKS AT TRAFFORD PARK. 


Tur works of the British Westinghouse Electric and 
Manufacturing Company, situated in Trafford Park, Man- 
chester, wherein actual manufacturing work has just com- 
menced, have already acquired considerable notoriety. It is 








Fic. 1—THREE-PHASE ALTERNATOR, 750 Kw. 


mainly to the large size of the works, the range of their various 
manufacturing processes, and the rapid and positive action 
taken by the company in starting at once with a factory 
far larger than any other of the same kind in 
the country, that this interest is due, and certainly 
it is merited. The production of electrical machinery 
and apparatus, varying in size and type from generators 
of thousands of horse-power each to test room ammeters 
and arc lamps, involves a works equipment just as 
diverse. The various departments of the Westing- 
house works include iron, steel and brass foundries, 
attern shops, forges, and space and machinery for the 
working of sheet metal, finishing, packing, shipping, &c. 
The power supply for this huge undertaking is well worth 
the close attention of all engineers. 

In the early days of the electrical power industry the 
Westinghouse Company was a pioneer in, and a most ardent 
advocate of, the alternating-current system, and can to-day 
rightly claim to be in the front rank of workers in this 
branch of the electrical industry. 

This being so, one is not surprised to find that the power 
supply of the new Westinghouse works is by means of alter- 
nating currents. The power-generating plant is situated at 
the south-east corner of the machine shop, the site being 
approximately at the centre of the works’ area, and nearest to 
those departments requiring the largest supply of power. 
The main generating plant consists of steam-driven, rotating- 
field, three-phase alternators. The steam is generated by four 
Babcock-Wilcox boilers of the 500-H.P. size, working at 
a pressure of 130—150 lbs. per square inch. The fires are 
fed by Roney mechanical stokers, which are all driven by one 
5-H.P. Westinghouse “Junior” steam engine, installed close 
alongside the end boiler on a wall bracket. The coal used 
is fed by gravity into the hoppers of the stokers from storage 
bunkers overhead, there being one bunker of about 15 tons 


etree 


capacity to each boiler. The smoke stack is of steel lined 
with brick; it has an inside diameter of 8 ft. and js 
150 ft. high. Two of the boilers are fitted with 
superheaters. The whole of the water used jp 
the works is at present drawn from the city supply 
system, but it is intended to sink an artesian well 
in the near future, from which all water for power and 
fire hydrant purposes will be drawn, and which will algo 
serve to supply the large storage tank of a lofty water 
tower now in course of erection. Two duplex Worthington 
pumps attend to the boiler-feed, the feed-water being passed 
through a Goubert feed-water heater. In the pump house, 
alongside the condensing plant, are two powerful W orthington 
pumps, each capable of delivering 1,500 gallons per minute, 
or the supply for six 1}-in. fire-hose nozzles; these are put 
down solely for use in the event of an outbreak of fire. The 
whole of the works is amply equipped with hydrants dis. 
tributed in convenient positions, and certain parts are also 
fitted with Dowson automatic sprinklers. The steam supply 
from the boilers is used for a variety of purposes, as wellas 
for driving the main generating plant ; the warming of the 
shops, which is by hot air, the air receiving its heat by being 
forced through large pipe coils; steam hammers in the 
forge ; the steelworks gas-producer plant, &c., &c. 

The generating plant consists of four alternators, two 
exciters, and a rotary converter. Two of the alternate- 
current sets have a rated capacity of 750 Kw. each, and 
yield three-phase current at a pressure of 440 volts and a 
frequency of 25 periods per second. The engines driving 
these machines are of the Westinghouse cross-compound 
condensing type, fitted with Corliss valves on both the high- 
pressure and low-pressure sides, and having tubular re- 
heating receivers. The cylinder diameters are 26 in. and 
48 in. respectively, and the stroke 52 in., whilst the speed is 
94 revolutions per minute. 








Fic. 2.—WESTINGHOUSE STEAM ALTERNATOR, 250 KW. 


The alternators are of the well-known Westinghouse 
rotating-field type. Each of these has a field of 32 poles 
mounted on a stout cast-iron wheel built in sections, 
the outside diameter of the complete rotor being about 12 ft. 
The construction of the gtationary armature is clearly shown 
in fig. 1. The bar winding is placed in position in the slots, 
coupled up and finished after the heavy half-ring, consisting 
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of the cast-iron shell and laminated interior core, has been 
dropped fin: lly to its foundations. The other half of the 
armature is of course finished before it is set on the lower 
half. ‘The magnet wheels are built direct on the engine shafts 
between the high and low-pressure cylinders. In addition 
to the rotating field, each engine is fitted with a heavy fly- 
wheel mounted on the centre of the shaft alongside the 
alternator. The extreme height of these generating sets 














Fig. 3.—Rotary CONVERTER, 400 Kw. 


from the floor line is about 35 ft. Placed side by side they 
are very imposing, and quite overshadow the two smaller 
sets, although the latter would generally rank as large units 
for manufactory supply, each being of 250 Kw. rated 
capacity. The two 250-Kw. generators are similar to the larger 
ones. The engines are of the ordinary Westinghouse compound 
type, which is very widely used, and occupies a position 
somewhat apart in steam engineering, this engine being 
single-acting and having a single horizontal piston valve 
controlling the steam distribution for both vertical cylinders. 
Their economy is very marked, and is combined with 
extreme simplicity of the mechanical parts and con- 
sequently low maintenance figures. 
at the Westinghouse works have each cylinders 18 in. 
and 30 in. in diameter, a stroke of 16 in., and a normal 
speed of 250 revolutions per minute. A general view 
of one of these sets, as seen from the generator end, is 
given in fig. 2. All the alternators are designed, and the 
switchboards are arranged, for the parallel running of the 
plant. 

The exciting current for the alternators is produced by 
two small direct-coupled sets, each consisting of a com- 
pound engine of a similar type to those mentioned, but 
smaller in size, having cylinders 11 in. and 19 in. in 
diameter respectively, and a stroke of 11 in. The exciters 
are compound-wound, multi-polar machines, yielding 624 Kw. 
at a pressure of 125 volts when running at a normal speed 
of 275 revolutions per minute. 

For the supply of direct current for special purposes 
throughout the works, such as for certain testing, for arc 
lighting, &c., a rotary converter of 400-Kw. capacity has 
been installed. It should be understood that this is not 
the only machine for testing purposes; there are many 
in the testing departments. The converter of the generating 
plant proper, is a six-pole compound-wound machine, 
receiving three-phase current at 440 volts pressure and 
yielding direct current at 500 volts when running at 500 
revolutions per minute. A small type “C” induction 
motor is built on an extension of the shaft, and serves for 
starting the converter. This motor runs the machine arma- 
ture up to about its maximum running speed, at which point 
the alternate-current supply is switched on to the converter 
armature, and the starting motor is entirely switched off. 
Fig. 3 shows the rotary converter, which is of the Westing- 
house standard type, largely used in this country for 
long-distance tramway working. The switchboard arrange- 
ments are naturally somewhat extensive. In all, there are 
18 marble panels arranged in one long row alongside the 


The two engines - 


generating machinery, consisting of two exciter, four 
alternator, one instrument, five power feeder, two lighting 
feeder, and four rotary converter panels; these are all 
of the well-known Westinghouse type, and are fitted with 
the usual regulators, switches, automatic circuit-breakers 
and instruments. 

The feeders are of stranded, well-insulated cable, and pass 
direct from behind the switchboard panels to an under- 
ground tunnel, where they are slung in an orderly well 
arranged manner between porcelain insulators on stout wooden 
brackets set into the tunnel wall at frequent intervals. There 
is ia all over three-quarters of a mile of the tunnel work 
which passes under the floors of the various shops, and 
also underground between the several works buildings. The 
tunnel is about 5 ft. high x 4 ft. 6 in. wide, and is built of 
14 in. concrete walls throughout. In certain parts, there 
are two such tunnels side by side, the extra one being retained 
for the steam supply mains. The branches from the insulated 
feeders are also of insulated cable, and for the most part are 
run openly on walls, ceilings, or columns, spaced by porcelain 
insulators, or in wooden cleats. 

Practically the whole of the power is developed by type 
**(” induction motors running direct on the 440-volt supply 
circuit. The rotor is of the squirrel-cage closed circuit form, 
consisting simply of a series of straight copper bars laid in 
slots on a laminated core, and all electrically connected and 
bolted at their ends to stout copper rings. The stator, 
or fixed part of the type “C” motor, consists of a 
cylindrical shell of cast-iron lined with a cylinder built up 
of soft steel laminations and slotted on its inner surface to 
receive the primary winding of the motor. This winding is 
in direct connection with the current supply when the motor 
is running. A view of one of these motors as installed in 
the machine shop is given in fig. 4. The two-way 
switch is shown below the motor. The only regulation 
given to these motors is at starting ; the first position of the 
switch places the primary of a small reducing transformer 








hiashecy : 


Fig. 4.—Typz “‘C” Motor, Drivinc SHAFTING. 


(fitted in the box behind the marble switch slab), across the 
supply mains, and couples the motor across the secondary. 
When the motor has gained speed the starting switch is 
thrown over to the second position, placing the motor direct 
on to the supply mains, and cutting the transformer out 
of circuit altogether. 
three-pole fuse. 


Each motor circuit is fitted with a 
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The motors used throughout the works range in size 
from about 5 H.P. to 50 u.p. They are installed in 
various positions, right way up on brackets from columns, 
as in fig. 4, on main girders, on the floor, on the side 
from columns and walls, and upside down on ceilings, &c. 
In all cases, the object has been to economise space, and to 
place the motor in the most advantageous driving position. 
Spur and pinion gearing has been adopted to a con- 
siderable extent for driving short lengths of shafting to 
which are belted several small machine tools, any one 
of which being thrown on or off affects the motor 
load only slightly. Where heavier tools are to be 
driven in groups feom a common shaft the motor is 
belt - coupled. <A 
very large number 
of motors are used 
direct - coupled or 
belt - connected to 
independent ma- 
chine tools. Fans 
for the smiths’ 
forges and for the 
ventilation and 
heating of the 
shops; _ hydraulic 
compressors for the 
numerous elevators, 
which are always 
within easy access 
in every building ; 
electric cranes with 
separate motors for 
travel, traverse and 
hoists, varying in 
capacity from 5 to 
50 tons; furnace- 
charging machines ; 
furnace rollers and 





oe, 


ELECTRIC POWER IN A PAPER MILL. 


Tue following is a description of an electrical power installa- 
tion which has been running upwards of one year at the 
Linwood paper mills, Linwood, Renfrewshire, N.B., the pro- 
perty of Messrs. R. & W. Watson. This installation is of 
special interest, inasmuch as the entire steam generating 
and motor plant are of the most economical type, and it is, 
perhaps, the only paper mill in this country where the 
various operations in connection with this manufacture are 
carried out by means of motor drives. 

In common with the almost universal practice in paper 
mills, Messrs, 
Watson had, prior 
to the change refer- 
red to, a large 
number of engines 
scattered through- 
out the several 
departments, with 
the usual ramifi- 
cation of steam- 
piping and shafting 
required for trans- 
mission, entailing 
losses by radiation, 
condensation and 
friction, which, in 
many works, are of 
a very serious 
nature. Along with 
these disadvan- 
tages, there was the 
difficulty of main- 
taining the  scat- 
tered engines, with 
their connections, 





electric haulage, are in gcod order, 

some of the diverse particularly where 
RE .—GENERATING Puant at Linwoop ParEeR MILLs. : 

applications of the aialiie ines the requirements 


electric motor met 

with in the West- 

inghouse works. The whole arrangement, from the boiler 
house to the machine tool, has been well designed and 
thought out. 





Fic. 2.—Bgatixc Encrxes at Liywoop Paper MILLs. 


A separate lengthy article could well be written on the 
power equipment of each department; sufficient has, 
however, been said to show that the Westinghouse works 
offer for engineers features of greater importance than their 
size, and that one of these features is undoubtedly their elec- 
trical power equipment. 








Power Plant for Meat Packing.—A New York ex- 
change tays that a 6,C00-H P. power plant is to be erected by Nelson 
Morris & Co., the Chicago meat packers, for the purpose of furnish- 
ing light and power. Me:srs. Babcock & Wilcox will furnish the 
boilers—12 batteries of 500 HP each. Thecral and ash hardling 
pachn ry will be capable of Lancling 45 tons per hour. 


rendered continuous 

running necessary, 
and where the only opportunities for repairs and packing, «c., 
occurred at week-ends. 

The regulation of speeds is of primary importance in 
paper manufacture, and, to attain this end, the old system 
of working involved, at all times, the closest attention on 
the part of the attendants, frequently with only partial 
success. In this respect it was decided that, even though 
the new electrical plant should turn out to be no more 
economical in respect of fuel than the one that has been 
replaced, the greater facilities offered for regulation of speed 
and general manipulation of the paper materials in the 
different stages would amply justify the change from 
mechanical to electrical driving. Economy in fuel and 
Jabour, however, are also secured to a highly satisfactory 
extent, as the results tabulated at the end of this descrip- 
tion will fully show. 

The installation at present consists of two units ; when 
complete there will be four, each equal to a load of 450 1.H.P. 

The boilers, which are two in number, are by Messis. 
Babcock & Wilcox, each having 3,580 sq. ft. of heating 
surface, and constructed for a regular working pressure of 
260 lbs. per sq. in., both having been tested hydraulically 
to a pressure of 375 lbs. per sq. in. The boilers are fitted 
with Messrs. Babcock & Wilcox’s patent chain grate stokers 
and patent superheaters; each superheater has a heating 
surface of 460 sq. ft.,and the steam in the superheater main 
has a temperature of about 500° F. The exhaust steam 
feed-water heater, which is also by Messrs. Babcock and 
Wilcox, contains 316 sq. ft. of heating surface, and 
is capable of withstanding a steam pressure of 260 lbs. 
per square inch. The heater, which is able to 
deal with 22,000 lbs. of water, at present takes 
the exhaust steam from the air pump and feed pump engines, 
the resulting temperature of the feed water being about 
160° F. 

The economisers, which are by Messrs. Lowe-ck, Limited, 
of Shrewsbury, are of novel design, consisting of eight blocks 
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of tubes, there being 20 pipes in each block. The 
economiser completely fills the lateral space of the flue, there 
being no side passages or deflectors. In addition to the 
usual scraper gear, the arrangement of the building allows of 





Fia. 3.—Fiztp MAGNET AND ARMATURE. 


the tubes being brushed with steam jets as required. The 
water enters the economiser at an average temperature of 
160° F., and is discharged into the boilers at a temperature 
of 300° F. more or less. 

The feed pump is by Messrs, G. & J. Weir, Limited, Cath- 
cart, and is of tke single 
direct - acting steam - driven 
type, with positive valve 
gear, having a capacity of 
5,000 gallons of water per 
hour, delivered against a 
pressure of 260 lbs. per sq. 
in. The normal speed of 
the pump is 12 double 
strokes per minite. 

The condensing plant 
includes a pair of twin air 
pumps, each having a 
diameter of 18 in. with 10 
in. stroke, driven by an in- 
verted twin compound 
engine with cylinders 6 in. 
and 12 in. diameter, and 
10 in. stroke, the speed 
being 125 revolutions per 
minute. 

The filters are by Messre 
Bell Bros., Ravensthorpe, 
and they are constructed to 
withstand a working pressure 
of 270 lbs. per sq. in. The feed water from the hot well is 
pumped through these filters, and thence through the feed- 
water heater and economiser to the boilers. 

There is no water-softening process in connection with 
the filters, the nature of the water being such as to render 
this unnecessary. There is, however, from time to time a 
considerable quantity of suspended matter in the water 
supply, all of which is thoroughly removed by the filtering 
process, and arrangements are made whereby the filtering 
medium can be thoroughly cleansed without interfering with 
the working of the plant. 

The engines to which the dynamos are coupled are of the 
Willans type, triple-expansion, with three cranks, and are 
designed for working with a maximum steam pressure at 
the throttle valves of 250 Ibs. per sq. in. The combined 
efficiency of the set on test was found to be 85°5 per cent. at 
full load, and the steam consumption does not exceed 12°5 Ibs. 
per I.H.P.-hour at full load. 

The dynamos consist of two Bruce Peebles “ P.P.P.” six- 
pole machines, shown in fig. 1. Each machine is capable 
of a normal output of 300 Kw.—1,500 amperes at 200 volts 
—Tunning at’a speed of 340 revolutions per minute, with a 
temperature rise not exceeding 65° F. after continuous run- 
ning. The machines are designed to run absolutely spark- 
lessly under all conditions of load up to 25 per cent. over 
full load, and-in this as well as in other respects they have 
given every satisfaction. The armatures, as will be seen from 
the illustration, fig. 3, are of the Bruce Peebles fly-wheel 
spider type—that is to say, the armature is not coupled to the 
engine shaft in the ordinary manner, but by an extension of the 





Fig. 4.—CALENDER WITH 80-B.H.P. Motor. 


spider on which the core is built up. The armature is slot- 
wound, with compensated winding to ensure that all the 
brushes take an equal proportion of the load. 

The commutators are built up on Messrs. Bruce Peebles’ 
patent hydraulic system, and are so rigid that they can 
be struck in the centre with a heavy hammer without in 
any way affecting the commutator bars. Dropped bars 
in commutators built up in this way are an impossibility. 

The motor equipment consists of eight 80-8.H.P. motors, 
two of 50 B.H.P. and ten 258B.H.P.each. All these motors are 
of Messrs. Bruce Peebles’ standard “P.P.P.” power type. 
Six of the 80-B.H.P. motors drive the beating engines. Fig. 2 
shows two sets of beaters, each with their 80-B.H.P. motor. 
These machines are used for reducing the raw materials— 
manilla, flax, and jute—into pulp, and may be said to form 
the commencement of the paper manufacture, in so far as 
power is required. 

The working stresses during the initial stages of the pulp 
process are of a most variable character, and considerable 
doubt was felt as to the likelihood of a motor drive being 
successful, but the results obtained justify the application, 
as the motors have proved quite equal to all conditions of 
working, and readily respond to an overload of 50 per cent. 
without heating or other trouble. 

Owing to the sudden and sometimes excessive variation 
of the load of these machines, 
it was thought advisable to 
adopt a belt drive, and this 
has proved quite successful. 

Fig. 5 shows another 
80-8.H.P. “P.P.P.” motor 
for driving the pulp-refining 
engine. These machines are 
used for treating the pulp 
after it comes from the 
beating engine, the crude 
pulp being pounded down 
into a pasty consistency 
preparatory for transmission 
to the paper-making ma- 
chine, in which it passes 
through the various stages 
required to complete the 
manufacture. 

The two paper-making 
machines, including acces- 
sories, are each equipped 
with two motors, one having 
@ 25-B.H.P. and a 50-B.H.P. 
motor, and the other one, 
two 25-B.H.P. motors, The power necessary to drive these 
machines is dependent upon the weight and quality of the 
manufacture for the time being, but the provision made 














Fie. 5 —Poxe Rerininc ENGINE. 


| fully meets all requirements in this respect, and the speeds 


can be regulated with absolute exactitude. 

The auxiliary plant of the paper-making machine, con- 
sisting of pumps, agitators, &c., is worked from lines of shaft- 
ing, which are driven by motors, as illustrated in fig. 7. 
The web of paper, on being taken from the machine, is 
passed through the rolls of the damping machine, which is 
also driven by a 25-B.H.P. motor, as illustrated in fig. 6. 
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This damping process is preparatory to calendering, which is 
the final stage of the manufacture. Fig. 4 is an illustration 
of one of the large calenders, which is driven by an 
80-B.H.P. motor. The rolls of the calender have to be 
adapted to suit the various thicknesses of the paper, and the 
speed has also to be regulated in accordance with the nature 
of the paper and the degree of finish or surface necessary. 
To meet these requirements, the calender motors are of the 





Fic. 6.—Dampina MaAcHINE AND 25-B.H.P. Motor. 


variable speed type, being designed to run at from 100 revolu- 
tions per minute to 600 revolutions per minute. A speed 
of 100 revolutions per minute is only necessary on starting 
the machine, and from 300 to 600 revolutions per minute is 
the average range. The variation can be regulated by the 
shunts, the loss being negligible, particularly when com- 
pared with the wasteful working of the steam engines 
formerly employed. 

} A number of the motors in these mills are geared up to 
the various machines, as shown in fig. 4. This method of 
connecting the motors was necessary in some instances to 
suit the space at disposal, but it has also been adopted in 
other cases with excellent results. 

With a view to testing the different materials used for 
gear pinions, Messrs. Watson, with their consulting engi- 
neer, Mr. R. D. Munro, carried out a series of experiments 
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and is still in good order. The other pinions of various 
sizes are also turning out equally satisfactorily. 

The whole of this installation has been designed and 
carried out by Mr. R. D. Munro, chief engineer of 
the Scottish Boiler Insurance Company, and, with a few 
unimportant exceptions, the electrical portion of the work hag 
been manufactured and erected by the contractors, Messrs, 
D. Bruce Peebles & Co., Tay Works, Edinburgh. 

An important point to note is that, as will be seen from 
the description, the generating plant is equipped through- 
out for a full continuous load of 600 Kw. The engine 
house is of sufficient capacity for a further 600 kw,, 
making a total final capacity of 1,200 Kw. 

At present only one-third of the whole mill is completely 
equipped. The remaining two-thirds is in process of con- 
version, the final scheme being to employ three-fourths on 
load, leaving one-fourth to spare. The load on the motors 
at present is just sufficient to fully load one of the 300-xw, 
sets, 

The capital cost of the 600-Kw. generating plant, 
including engines, dynamos, boilers, condensers, steam pipes, 
filters, &c.. and all engine room accessories, was £9,500 ; 
the proportion of this which is utilised for the present 
motors, allowing 25 per cent. for spare, brings the 
capital outlay on the generating plant for the actual 
number of motors installed during the year to £5,950; 
allowing 10 per cent. for interest and depreciation on this, 
we get £595, which, per week, gives ... £11 8s. 0d. 

The average amount of coal. consumed per 
week is 58 tons 18 cwt., which, at 4s. 104d. 
per ton, costs ... eo ag re so OMe ot 

Cartage, at 4d. per ton, per week Ses me 19 8 

Wages (stokers, engine driver, and greaser) ... 310 0 

Oil and stores eg aes ae ase 0 





Total ... £30 16 9 


Average of total units generated per week, taken over 
the same period as the other costs, equals 29,380 (corre- 
sponding to 70 per cent. load factor). Therefore, the total 


£30 16s.9d. _- 


cost per unit = 0°295d. per unit. 
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Fic. 7.—Pian oF ENGINE AND Borer Hovusz, Linwoop PaPEr MILts. 


with pinions made of phosphor bronze, raw hide and paper. 
Phosphor bronze and raw hide pinions, although running 
fairly well, are very noisy, which in several of the depart- 
ments was objectionable, and for this reason it was decided 
to use pinions made of paper. These pinions are composed 
of paper specially manufactured by Messrs. Watson, discs 
being cut from the web and built up like an armature core ; 
the paper discs forming the pinion are bound together by 
iron hoods or caps. One of these wheels, about 12 in. 
diameter, which has been working into an ordinary spur 
wheel for the last three years, has given no trouble whatever, 


Thus the actual generating costs, including labour and 
attendance, and allowing the above ample percentage for 
interest and depreciation, work out at about }d. per unit. 

As a matter of fact, it may fairly be stated that the saving 
in coal alone on this plant will pay off the first costs in about 
five years. 

This economy is quite apart from the considerably lessened 
labour in the actual processes, and from the ease in handling, 
and the facility with which the speeds of the various 
machines can be altered to suit the particular processes with 
which they are working. 
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WATER AND ELECTRIC POWER PLANT IN NORTH WALES. 


The Yale Electric Power Scheme. 


Tur Yale Electric Power Company, Limited, came into 
existence a little over two years ago for the purpose of deve- 
loping to some extent the large amount of water-power 
running to waste in the district of Blaenau Festiniog, North 
Wales, where, unlike most places in this country where 
water-power is to be found in abundance, a ready-made 
market is close at hand, namely, the town and the 
celebrated slate mines of Blaenau Festiniog. 
The company gives a 


and the first mines to benefit by this low charge were the Votty 
and Bowydd and Messrs. Greaves & Sons. The company 
has also entered into an agreement with the Urban District 
Council to supply electricity for public and private lighting 
at a maximum rate of 4d. per unit for a period of 15 years; 
on May 22nd, 1902, Lord Newborough performed the 

ceremony of inaugurating the public supply. 
Energy is supplied at 500 volts for power purposes, and at 
230 volts for lighting, heat- 





24 hours’ supply, providing 
power to the slate minesand | 
quarries for hauling, pump- | 
ing, mill driving and like | 
purposes, and also electric 
light for the streets and for 
private consumers, 

Before the introduction of 
electricity into these mines, 
steam was used for the same 
purposes. One of the condi- 
tions imposed on the con- 
tractors was that the con- 
version from steam to elec- 
trical driving should be 
carried out without stoppage 
of work, and that the exist- 
ing starting handles on the 
winding engines, &c., should 
be retained. The old gear- 
ing has consequently in most cases been used, and the 
steam plant remains in position. It is possible, therefore, 
by simply shifting the driving pinions, to run by steam- 
power in cases of emergency, thus saving the cost of spare 
armatures and other vital parts of the electrical portion of 
the machinery. 

All of the dynamos and motors have been constructed by 
the Sandycroft Foundry Company, Limited, of Chester, 
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Fic. 1—Fatrs or DoLwEen, SHOWING Dam AND Pipe Line. 





ing, and small motors, The 
company has taken the 
pumping by contract, which 
enables it to supply power 
for this purpose, at the most 
convenient times to itself, 
for equalising the load on 
the generators, and conse- 
quently the load factor is 
good. On one occasion last 
winter one of the generators 
ran continuously for 10 days 
and nights. 

There are at the present 
time motors to the extent 
of about 400 H.P. actually 
connected with the mains, 
and about 3,000 8-c.P. 
lamps, or their equivalent, 
besides about a dozen arc 
lamps for lighting the streets and the goods yards of the 
Great Western and Festiniog Railways. This is the only 
station in the Chester division of the Great Western Railway 
that is lighted electrically. More arc lamps are being con- 
nected for the street lighting. 

The power is derived from the falls of Dolwen, situated 
below in the valley, about 2,000 yards from the town, the 
head of water available being about 200 ft. The generating 
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Fia. 2.—DousLtE PELTON WHEEL COUPLED TO Two 90-Kw. SaNDycROFT DyNaMOS. 


with the exception of one of the sets of pumps at the Votty 
mine, which were made by Messrs. Ernest Scott & Moun- 
tain, Limited, of Newcastle-upon-Tyne ; and the whole of 
the work has been carried out to the instructions and under 
the supervision of Mr. Osborne Yale, of Great Winchester 
Street, E.C., and Blaenau Festiniog, North Wales, managing 
director of the company. 

Power is supplied to the large consumers at 1d. per unit, 


plant in the power house, which is about to be enlarged, is 
intended ultimately to be auxiliary to a larger plant 
to be laid down. The present plant consists of two 
“ Sandycroft ” six-pole continuous current generators, each 
capable of giving an output of 90 Kw. at 560 volts, 
constructed by the Sandycroft Foundry Company, 
Limited. They are direct coupled, one on each side, 
by means of “ Sandycroft”’ flexible couplings to a double 
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Pelton wheel, provided with four nozzles, and supplied from a 
dam 800 yards up stream. This dam was finished in 1900; it 
has been built across a deep and narrow gully, and is nearly 
30 ft. high. 


It is built in a natural hole formed by the 

















Fic. 3.—Vimw or Mitts, State Banks, TRANSMISSION Ling, &c. 


action of the water in the solid rock of the bed of the stream, 

and is constructed of solid masonry. It has on several 

occasions had 5 ft. of water on its crest. Provision has been 

made for laying another and larger water main when required, 

_ for flushing out the pool. This is clearly shown in 
g. 1. 

The pipe line is of steel, the pipes being 2 ft. in diameter 
except near the head of the line, where, owing to difficulties 
of carriage at the time of construction, a double line of 
18-in. pipes was used instead. 

A battery of the “Tudor” type has been installed of 140 
ampere-hours capacity at the one-hour discharge rate. This 

















Fic. 4.—Sus-StaTion anp Orn STORE. 


battery works in conjunction with the generators, the load on 
the latter being kept practically constant by means of a 
differentially-wound motor booster. The arrangement is 
automatic ; the generators charge the battery on light load, 
and on heavy loads the generators and battery supply current 
in parallel to the line. 

The generators are separately excited by a dynamo direct- 
driven by a small “ Pelton” wheel, but by means of suitable 
arrangements on the switchboard they can be made self- 
exciting if desired. 

The motor which drives the booster can also be driven by 
a turbine as a generator, and is intended for use as an 
auxiliary machine for light loads, &c., or for charging up 
the battery if necessary when the main generators are shut 
down. It is intended to lay down immediately another 


—seecnes 


dynamo of 36 Kw. for lighting a special part of the district, 
and later on a 450-kw. machine. 

The main switchboard consists of two generator panels, 
and battery, exciter, and distribution panels. 

The transmission line consists of three overhead circuits 
of bare hard-drawn copper cable, carried on insulators of the 
double-petticoat type. The circuits may be worked inde- 
pendently or in parallel. From the power station the over- 
head line conveys current to the slate mines, the distance 
being 3,500 yds. Double-pole construction is principally 
employed for the main line, thereby ensuring a wide margin 
of safety even under the very trying conditions to be met 
with in this part of the world. A telephone line is also 
provided. 

At the Votty and Bowydd mine a 150-B.H.P. Robey wind- 
ing engine is driven by a 6-pole “Sandycroft” motor, 
driving a drum shaft through gearing. The shaft carries 
three drums, used for winding up an incline 200 yds, in 





Fig. 5.—SwiTcHBOARD aT DoLwEN PowER STATION. 


length. There has also been installed an 80-B.H.P. 4-pole 
“Sandycroft ” motor driving two drums by means of belting 
and gearing. This winds up an incline also 200 yds. in 
length. 

At the same mine there is another 80-B.H.P. 4-pole 
“Sandycroft”” motor, driving two drums through gearing, 
winding up a 400 yds. incline (see fig. 11). These motors 
are all provided with the “Sandycroft” special type of 
magnetic brake. 

The starting and regulating switches are actuated by the 











Fia °6.—40-Kw. Motor-GENERATOR. 


same levers that previously controlled the stop valves, when 
the engines were steam driven. ; 

For pumping, there is a set of three-throw horizontal 
pumps capable of lifting 160 gallons of water per minute 











-pole 
iting 
ls. in 
-pole 
ring, 
otors 
e of 


y the 





when 


‘ontal 
inute 

















— 





Vol. 51. No. 1,294, Suprempzr 12,1902] THE ELECTRICAL REVIEW. 435 





second and much larger motor- 
generator will shortly have to be 








put down in order to cope with 
the rapidly increasing demand for 
energy. This sub-station also 
contains the local offices of; the 
company, and occupies a very central 
position. 

The day lighting load is at 
present taken by a Tudor battery, 
of 90 ampere-hours’ capacity at 
the three-hour discharge rate. The 
motor-generator is controlled, and 
distribution effected, by a switch- 
board consisting of a high pres- 
sure panel and motor - generator, 
battery, and feeder panels. 

An extensive system of  tele- 
phones is employed, the central 
point being at the sub-station 
in the town. As the company’s 
local offices are also in_ the 
same building, this arrangement 
is found very convenient, and 
enables the staff to keep in close 


Fig. 7.—OvERHEAD TRANSMISSION LINE OF THE YALE EvEctRic Powcr Co. touch with every part of the 
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Fic. 8.—IncitinzE LEADING To VoTTY 


AND Bowypp SxaTE Quanry. 


to a height of 350 ft., and a second 
set of pumps of the same type 
capable of lifting 50 gallons under a 
head of 400 ft. 

A third set of pumps, also of the 
same type, is being installed, capable 
of lifting 350 gallons per minute to 
a height of 200 ft. 

From the Votty & Bowydd mine a 
line branches off for a distance of 900 
yards to Messrs. Greaves & Sons’ mine, 
where a 10-B.H.P. semi-enclosed 
motor drives a mill, &c., and for 
sinking operations at these quarries 
a “Sandycroft ” semi-portable elec- 
tric winch is used. This is driven 
by a totally enclosed motor. 

In the town of Blaenau Festiniog, 
Which lies between the power station 
and the mines, and through which 
the high pressure mains pass, a sub- 
station has been erected. Hero a 
motor-generator of 40-KW. capacity 
has been put in, and this reduces the 
Voltage, which, for public and private 
lighting in Festiniog, is 230 volts 
at the consumers’ terminals, <A 





system. 





Fig. 9.—OVERHEAD AND UNDEB- Fic. 10.—Tuxrorp INcLINE, WORKED 
GROUND JUNCTION Box. By 80-H.P. Motor. 





Fig. 11.--80-n.r. Motor Drarvina Wrxpinc ENGINE, 
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THREE-PHASE POWER PLANT IN A WELSH 
LEAD MINE. 


THE Frongoch mine, near Devil’s Bridge, in Cardiganshire, 
has been equipped with a 2,500-volt three-phase power trans- 
mission plant by the Electrical Company, Limited. of London, 





Fic. 1.—QsrneratinG SgT, SHowinc PELTON WHEEL. 


from which power is distributed over a distance of about 
three miles. The plant has been working day and night for 
about two years. 

During the summer months, when the reservoir runs 
dry, a Willans three-crank steam engine drives the gene- 
rator, but from September until May water-power is usually 
available. The water for driving a Pelton wheel of a maximum 
of 400 uP. is solely derived from the hills, as the rain is 





Fic. 3.—Rzp Rock Movunrtaln. 


collected there and forms several small lakes, which discharge 
into a water-way over eight miles in length. This water- 
way feeds the reservoir, which has been partly formed by 
nature, and partly excavated and dammed up on the top of 
the so-called Red Rock Mountain, 464 ft. high, which can 
be seen in fig. 3. 

The power house is seen at the foot of the mountain. A 





io 


line of steel pipes 23 in. in diameter conveys the water to the 
Pelton wheel at a pressure of 200 Ibs. per sq. in. When 
the reservoir is once filled its supply is sufficient to drive 
the generator under full load day and night for at least two 
weeks. The Pelton wheel can be easily uncoupled from the 
three-phase generator by means of a lever actuating a flexible 
band coupling, and the Willans engine can be coupled and 





Fig. 2.—GBENERATING SET, SHOWING WiLLANs ENGINE. 


uncovpled on the other side of the generator in the same 
manner (see figs. 1 and 2). 

The generator is of the Electrical Company’s make, type 
N.D.M., with stationary armature and rotating field. 

The three-phase current is generated at a pressure of 
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Fic. 4.—Motor Driving Pump. 


between 2,000 and 2,500 volts in each phase, and is con- 
ducted from the station switchboard through a steel- 
armoured underground cable across the road to the cable 
tower, which can be seen in fig. 3, behind the generating 
station. From there it passes on to the aerial line, which 
is protected at that point by three lightning arresters of the 
horn type. The aerial line consists of three bare copper 
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Fig. 5.—OvERHEAD LINE NEAR PIT-HEAD. 


wires of 5 mm. 
diameter, sup- 
ported on porce- 
lain insulators (see 
fig. 5). 

The route of the 
aerial line passes 
two water-wheels, 
formerly used to 
work the under- 
ground pump in 
the Vaughan shaft 
alone, which re- 
quires about 50 
H.P., and is some- 
thing like half a 
mile away from the 
wheels (fig. 6). A 
curious example of 
engineering at 
this point is thet 
the lower wheel 
was used to drive 
a pump which 
pumped water on 
to the top of the 
upper wheel to increase its power. 

Two 50-H.P. induction motors supply 
the power in the buildings where the 
ores are crushed and dressed. The 
stationary field windings of these 
motors are connected direct to the 
2,500-volt transmission line. The 
rotor is of the  slot-wound type, 
with an arrangement to insert resist- 
ance in the circuit to facilitate the 
starting-up. The E.M.F. of the rotor 
is only about 200 volts. When the 
motor is up to speed, which takes 
about 10 seconds, the rotor is short- 
circuited by means of a lever, and 
the brushes can be lifted off. 

For the lighting of the dressing 
floors, &c., a three-phase transformer 
of 8-Kw. capacity has been installed, 
which supplies 18 arc lamps and a 
number of incandescent lamps, at a 
pressure of about 225 volts. From 
the dressing floors the overhead line 
passes on at a reduced diameter of 3 
mm. tothe Vaughan shaft. The incline 
railway, shown in fig. 5, bringing in 
theore from the pit-head to the dressing 
floors, is also driven from the top 





of the dressing floors by the two motors already de- 


scribed, 





Fig. 7 shows the interior of the winding house. An 
85-H.P. three-phase motor drives the 
machine; the pressure for this purpose is reduced to 200 
volts by means of a stationary transformer, which at the 
same time supplies current for incandescent lamps for 
lighting up the winding house, the tipping place for the ore 
at the pit-head, and the feeding place for the inclined 
railway. There is no difficulty whatever in regulating the 
power and speed exactly to the same nicety as by means of a 
steam engine. Part of the current on the high-pressure side 
is branched off from the distribution board in the winding 
house, and is conveyed through a steel-armoured three- 
phase high-pressure cable down the Edward Shaft to the 
pump room, which is at the 96-fathom level. 
of 85 B.H.P. is connected to and drives a three-throw pump 
by means of a flexible coupling. This motor works with a 
pressure of between 2,000 and 2,500 volts in a similar 
manner to those working at the dressing floors. A simple 
pull of a lever breaks the circuit of the rotor almost 
sparklessly, and the motor will stop immediately. The stator 


heavy winding 


Here a motor 


is switched off by means of a high-pressure switch on the 


board, which is shown in fig. 4. 


The lighting of the pump room, as well as of the 66-fathom 


level, is done by incandescent lamps, which take current 


Fic. 6.—OLp WatER-WHEELS. 


from a small 
single-phase trans- 
fermer, reducing 
the E.M.F. in one 
phase only to 
about 110 volts. 
A similar trans- 
former is placed 
on one of the 
posts of the aerial 
line opposite the 
offices, and is 
properly protected 
ugainst rain and 
damp. It supplies 
the current for 
lighting the 
offices, stores, Kc. 

The plant can 
be strained in 
cases of emergency 
for a short time 
up to 400 HP. 
In all there are 
in use the follow- 
ing motors: —T wo 





Fic. 7.—Winpine Gear Driven By 85-H.P. Moror. 


50-H.P., one 85-H.P., one 35-H.P. at 2,000 volts, also one 85-H.P- 
at 200 volts. Further, about 10 Kw. is used for lighting. 
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ELECTRIC POWER IN A CLYDE 
SHIPYARD. 


BRITISH employers have from time to time been subjected to 
severe criticism asto their methods of manufacture, and in some 





ELECTRICALLY-DRIVEN WINCH 


cases, We are SOrTy 
to say, the allega- 
tions of conserva- 
tism and anti- 
quated methods 
are only too true. 
The members ‘of 
the shipbuilding 
industry, which is 
one of the staple 
trades of the 
country, are, how- 
ever, fast redeem- 
ing their position, 
and are adopt- 
ing up-to-date 
methods and elec- 
trical power to an 
extent which 
would hardly be 
credited by out- 
siders. The photo- 
graphs in the con- 
text show some of 
the applications of 
electric motors for 
driving ship- 
building ma- 





The yoke is of cast-iron, and the magnet poles are forgings 
made in the Sunderland Forge Company’s forge department, 
The generator is compound-wound, and the compounding ig 
arranged so as to give a slight increase in voltage as the load 
increases. 

The main cables are led from this generator to the switch- 
board, which is arranged so as to readily allow of extension, 
From the switchboard the cables are carried overhead to 
various distribution centres in the shipyard. The system 
has been adopted of having the starting switches for the 
various motors grouped in distribution cabins, each cabin 
being under the control of one man; this system is found 
to work excellently, as it avoids the trouble which might 
ensue if the motors were started by any irresponsible person, 
The distributing boards are fitted with double-pole switches 
and fuses, and alongside each are the starting switches for 
the respective motors. 

The type of starting switch employed is one which has 
been found by experience to be very satisfactory, and it has 
several features of its own. The starting motion of the 
handle is upwards, and the first movement is to connect the 
shunt windings with the mains; a further movement puts 
the main switch in the armature circuit in series with the 
resistance. Continuing, the movement then gradually cuts 
out the resistance until a short-circuited position is attained ; 
the switch is held 
in this position by 
the usual shunt 
magnet. There is 
also an overload 
cut-out, which 
works indepen- 
dently of the shunt 
attachment. This 
cut-out consists of 
a solenoid, round 
which the main 
armature current 
flows, the solenoid 
being provided 
with a _ plunger, 
which can be ad- 
justed to kick 
upwards at any 
predetermined 
current. This 
motion, instead of 
as usual  short- 
circuiting the 
shunt magnet and 
allowing’ the 
switch to fall off, 
kicks up a knee 


chinery in a ship- in a link con- 
yard on the Clyde. SUNDERLAND Forage —AtLeyY & McLEL~LAN Steam Dynamo. necting the main 
The Sunderland armature switch 


Forge and Engineering Company, Limited, who carried out 
this installation, have their works in the centre of a large 
shipbuilding industry on the Wear; they have naturally 
given this branch of business, together with the electric 
lighting of sbips, their chief attention, and have carried 
out many large and important schemes. 

The generating plant illustrated consists of one of Messrs. 
Alley & McLellan’s “ Sentinel” engines, coupled direct to a 
four-pole “Pallion” generator, suitable for developing 
112 Kw. at 220 volts when running at a speed of 380 revolu- 
tions per minute. This machine is constructed with 
exceptional factors of safety, both electrical and mechanical. 
A feature which will be seen in the illustration is the large 
diameter of the commutator, and the great depth of wear 
which is available on the plates. The armature is wound 
on the wave method, so that one set of brushes can be lifted 
and examined whilst the machine is running, if required. 
The armature conductors are laid in insulated slots in the 
core, and are former-wound, without any joints at the end 
remote from the commutator. The armature and com- 
mutator are mounted on one sleeve, so that the whole of the 
electrical portion can be removed from the shaft quite 
readily, and, if necessary, a new shaft put in, without in any 
way disturbing the windings. 











SHOWING REMAINS OF 


Moror-DrRivEN PuncH AND SHEARS, 
Steam ENGINE. 


with the switch handle, and thereby breaks the main circuit 
directly on the main switch in the resistance case. 
From the distribution cabins the wires are led underground 
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in pipes to the motors, the type of which can readily be seen 
from the illustrations. The case is of cast iron, and the 
magnets are forgings, as in the case of the generators. The 
magnet bobbins are wound on formers and are thoroughly 
insulated with impregnated tape. The armatures are of 
the same substantial design as that of the generator, and 
possess the feature of large commutators with great depth of 
wear. The shunt and armature leads are brought through 
water-tight glands in the case, there being no main terminals 
on the motors. The end covers are ventilated, and the ven- 














DovusLE-ENDED Motor-DrIvEN PounoH. 


tilation holes are fitted with fine wire gauze. The bearings 
are of the self-lubricating type, fitted with rings which dip 
into a reservoir of oil. 

The winch illustrated on p. 438 is a speciality of the Sunder- 
land Forge & Engineering Co., Ltd., and is worked by one of 
their “ Pallion” motors through worm and worm wheel, 
with spur gear for the second reduction. This machine, of 
which three have now been supplied to this yard, is serics- 
wound and is fitted with a tramway controller. 

The whole installation was carried out without interfering 
with the work in the yard, all the motors being fitted on to 
their bases before the steam engines driving the maclrines 
were disconnected. In one instance here illustrated the 
steam engine has not yet been removed. 

The installation has now been running over six months 
with satisfactory results, and the motors have efficiently 
withstood the heavy loads incidental to shipyard work. 








ELECTRIC POWER IN COAL MINING. 


THERE are few cases where electrical transmission can be more 
profitably applied than in that of transmission of power to mines. 
Electric power plants for colliery work, however, have not been 
taken up in this country as extensively as might reasonably 
have been expected. The many advantages of electricity over 
steam, air, and other powers for this class of work, must be 
apparent to most colliery engineers and managers ; but, 
although it is the ideal means of taking power into the work- 
ings, it has, up to the present, been mainly confined to light- 
ing at bank, pit bottoms, engine rooms, heapsteads, &c. 
This is probably due to the difficulties of running and main- 
taining cables through the falling of roofs and other risks, 
and to the supposed danger from sparking at the motors. 
There is, however, no difficulty in avoiding or overcoming 
these troubles if the scheme is carefully considered in its 
initial stages. This has been prominently demonstrated in 
the power installation recently put down at the Bradford 
Colliery Company’s workings, near Manchester, by Messrs. 
J. H. Holmes & Oo., of Newcastle-on-Tyne. A description 
of this installation will doubtless be of interest to our 
readers, 

In the power house there are three coupled team gene- 
tators, two of which are used for power, and the third for 


surface lighting only. These sets are mounted on combina- 
tion bedplates. The engines were supplied by Messrs. 
Browett, Lindley & Co., Limited, of Patricroft, and are of 
the self-lubricating enclosed two-crank compound vertical 
type, having cylinders 144 in. and 24 in. x 10 in. stroke, 
and running at 380 revolutions per minute. 

The engines are capable of developing 195 B.H.P. each 
with 90 lbs. steam pressure, and of sustaining an overload 
of 25 per cent. for two to three hours when required. They 
are fitted with special shaft governors and heavy fly-wheels. 

The engines are coupled direct to two Johnson-Lundell 
six-pole traction generators, designed for an output of 248 
amperes at 525 volts, at 380 revolutions per minute, and for 
a 25 per cent. overload for two to three hours with fixity of 
brushes and sparkless commutation. 

These generators are fitted with split laminated pole- 
pieces, having an extended pole tip on one side, so propor- 
tioned that this half of the magnet core is saturated by the 
shunt turns alone; as the load increases the compound 
winding quickly changes the induction density in the other 
half of the pole, at which point a strong field is required 
to obtain sparkless commutation at all loads. With cores 
of this description, it has been proved possible to employ 
a much smaller air gap and to deal with greater armature 
reactions, It has been found possible in practice to run 
these generators for short periods at 100 per cent. overload 
without altering the brush lead or causing destructive 
sparking. 

The armatures are slot-wound, and the commutators are 
of ample diameter, composed of hard drawn copper 
with mica insulation, of such dimensions as to ensure 
adequate capacity to carry the maximum current without 
excessive heating. The brush-holders are carried from 
substantial split rings with adjusting screw attached to 
the yoke ring. The bearings are self-adjusting and self- 
oiling. 

The main switchboard is made up of eight panels of 
enamelled slate, having the positive and negative sides 
divided. It is arranged for parallel running, and is fitted 
with 300-ampere automatic minimum cut-outs, coupling, 
and negative switches, Weston dead-beat ammeters and volt- 
meters to each generator, and voltmeter four-way switches 
to read from any generator or bus bars. There are four 
300-ampere D.P. circuit switches and fuses to the pumps, 
hauling sets, &c., with a Weston ammeter in each circuit. 





JOHNSON-LUNDELL Dynamo, DrIvEN BY BroweEtt-LinDLEY ENGINE 


The lighting panels are fitted with four 50-ampere D.P. 
circuit switches and fuses. The bus bars are fixed on the 
face of the power and lighting panels. The field regulating 
rheostats are mounted on the bottom panel. — 

The cables are of the Telegraph Manufacturing Company’s 
make, the largest used being 61x ‘090. All the cables are 
armoured and lead-covered, of 2,500 megohms quality. 

The cables at the pit bottom are so arranged that in the 
event of one pair of cables breaking down, they would be 
cut out and the supply taken from one of the four sets, 
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until the repairs were made good, thus obviating the risk of 
a stoppage to any part of the workings. 

There are three hauling sets, two for endless rope, and 
one main and tail. Each of the endless rope sets is driven 
by a 65-B.H.P. enclosed Castle six-pole motor, compound- 
wound, and designed to run at 300 revolutions per minute 
on a 500-volt circuit. The armatures are slot-wound, with 
formed coils, so arranged as to obtain the maximum 
mechanical strength, combined with the highest electrical 
efficiency. The motors are fixed to separate bedplates, each 
having three bearings of ample surface, fitted with ring 
lubrication and oil gauges. Grooved pulleys, 30 in. in 
diameter, are fitted, to take 12 3-in. ropes. 

The hauling gear constructed for endless rope haulage is 
mounted on an I-section frame, fitted with angle and knee 
pieces at the corners, and consists of first and second motion 
shaft driving the winding drum through double-helical gear- 
ing. The first motion shaft is fitted with a 6 ft. 8 in. diameter 
split pulley for 12 3-in. ropes, and runs at 110 revolutions 
per minute; from this the power is transmitted through 
two reductions to the winding drum. The latter is 
4 ft. 9 in. in diameter x 8 in. face, and runs at 16°5 revo- 
lutions per minute. This drum is fitted with cast-iron con- 
cave shoes, which are made detachable ; these shoes can be 
quickly removed and renewed on showing any signs of wear. 
Attached to the side of the drum is the brake sheave, 5 ft. 


—— 


carried, to which are fixed two sliding connectors or contacts 
connecting the bus bar with the resistance sections. 

The main and tail hauling set is similar to the larger get, 
except as regards the drums, which are arranged in the usual 
manner, and driven by a 20-B.H.P. enclosed Castle six-pole 
motor with rope pulleys, &c., as previously described. 

There are two sets of electrically-driven pumps. The 
high duty pump is one of Messrs. J. Evans & Son's 
horizontal treble-ram type, with rams 6 in. in diameter 
x 9 in. stroke, and, when running at 40 revolutions per 
minute, delivers 5,500 gallons per hour against a head of 
1,800 ft. The pump is mounted on an extended bedplate, 
which carries the motor and gear. 

The motor is of the enclosed Castle six-pole type, capable 
of developing 75 B.H.P. at 350 revolutions per minute at 
500 volts. The power is transmitted through two reduc- 
tions of gearing, the first being machine cut and the second 
double-helical. Starting and regulating switches and circuit 
breakers are fixed close to the pumps. 

The low-duty pump was also supplied by the above firm, 
and is of the same type, but fitted with rams 8 in. x 9 in, 
stroke,.and at 44 revolutions per minute, it delivers 12,000 
gallons per hour against a head of 470 ft. This pump is 
driven by a 65-B.H.P. enclosed Castle six-pole motor, running 
at 350 revolutions per minute, at 500 volts, complete with 
gearing similar to the above. 





Parsons 1,500-kw. TuRBo-ALTERNATOR AT NEPTUNE Bank Power Station. 


in diameter x 7 in. face; the strap is of steel, fitted 
with blocks. The brake is applied or released by a slow 
motion screw fixed to the leyer arm. The hand wheel on 
the screw is fixed at the starting switch, thus enabling the 
man in charge to start or stop with promptitude. 

The hauling ropes are each 1,000 yards long, and travel 
at 3 miles per hour when 24 tubs are attached, an equal 
number of light tubs running back. To run each set light 
takes 22 per cent. of the normal full load. 

These sets have been running for some months, during 
which time they have been worked to their maximum capacity. 

The starting switches are of Messrs. J. H. Holmes & Co.’s 
own make, specially designed to give slow and steady 
starting. The starting switch has two slates. On the 
short upper slate is fixed a single-pole switch, mechanically 
closed on the first turn of the slow-motion screw, and after- 
wards magnetically held on. On stopping or failure of 
supply, this switch opens, and prevents any damage arising 
from careless handling by starting the motor with all resist- 
ance cut out. To close the switch, all the resistance must 
be run in, and the operation repeated. 

On the lower slate is fitted the bus bar and the resistance 

ection contacts, On the slow-motion screw a cross-head is 


LARGE TURBO-ALTERNATOR AT NEPTUNE 
BANK, WALLSEND. 


In our issues for July last year we gave a full description of 
the Neptune Bank power station of the Newcastle-upon- 
Tyne Electric Supply Company, at Wallsend ; since then a 
1,500-Kw. turbo-alternator has been supplied by Messrs. 
O. A. Parsons & Co. The generator runs at 1,200 revolutions 
per minute, with a frequency of 40 cycles per second, and a 
pressure of 5,000 to 6,000 volts, and the set is complete 
with its own surface condenser and electrically-driven pumps, 
which are placed below the turbine. The set was referred 
to in the paper recently read by Mr. W. B. Woodhouse, 
when it was stated that the test figures obtained from 
the 1,000-Kw. set supplied by Messrs. Parsons to Elberfeld 
had been beaten by the set here illustrated. The results were 
given as follows :—Speed, 1,200 revolutions per minute ; 
load, 1,442 Kw.; steam pressure, 196 lbs. per sq. 10.3 
superheat, 76° F. ; vacuum, 27 in. The steam consumption 
per kilowatt-hour was found to be 18 lbs. 
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ELECTRIC DRIVING IN PAISLEY 


Tue engineering and boiler-making works of Messrs. A. F. 
Craig & Co., Limited, of Paisley, furnish a good illustration 
of the economies 
to be effected by 
motor driving. 
Until two years 
ago steam was 
supplied to the 
various engines 
from three sets of 
boilers, each re- 
quiring separate 
firemen in different 
parts of the works, 
and the number 
of separate steam 
engines, including 
four steam cranes, 
was seven. Now 
a central genera- 
ting station has 
been erected, in 


which are installed Fic 2.—ELEcTRICALLY-DRIVEN LaTHE. 


the whole of the 

boiler plant, the 
engines and electric generato:s, the immediate result being sub- 
stantial savings in firemen’s wages, in boiler efficiency, in steam 
pipe condensation and leakage, and steam engine efficiency. 
The two engines were built in Messrs. Craig’s own works, 
and consist 'of a triple-expansion set developing 200 u.P. at 
80 revs. per minute with 150 lbs. steam pressure, and a com- 





pound set developing 150 1.H.P. at the same pressure.’:,The 
engines drive generators of 160 E.H.P. and 140 E.H.P. 
respectively. The generators run in parallel, and give an 
E.M.F. .f 210 volts. 

The main switchboard has two centre panels, carrying 
dynamo switches and instruments, and arranged on either 





side are nine distributing panels, each carrying an ammeter 
in addition to the switch and fuse. The panels are of uni- 
form design, and as extensions are required additional panels 
are added. The wiring throughout ison Messrs. Mavor and 
Coulson’s “ 0.0.” concentric system, with armoured cables 
and cast-iron distributing boxes. The motors in use have 
an aggregate 
power of about 
450 B.H.P. 

The overhead 
travelling cranes 
were, as usual, the 
first to be dealt 
with. Of these 
there are six, each 
with a lifting 
capacity of 20 
tons. Several of 
those in the 
foundry were for- 
merly steam 
cranes, and the 
remainder were 
rope-driven. Only 
slight alterations 
were in each case 
required for adapt- 
ing the crane for 
motor driving. In 
the foundry yard the steam derrick crane was also adapted 
for motor driving, and fig. 1 is an illustration of the 
arrangement. 

The machine shop and boiler shops are furnished with a 
number of high class special tools, and many of them are 
fitted with separate motors. Fig. 2 shows a powerful lathe 








Fig, 3. 


built for themselves by Messrs. A. F. Craig & Co,} ‘Itjis 
designed for turning heavy shafting, and has the . otor 
mounted on the headstock. This lathe, when cutting with 
two tools simultaneously, each making a cut } in. deep with 
} in. feed at the rate of 25 ft. per minute, absorbs 19 H.P., 
the material being mild steel, Under the gallery of the 
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machine shop, where heavy tools cannot be served by the 
overhead travelling cranes, a motor-driven walking jib crane 
is provided, which is illustrated in fig. 3. 

Many of the boilershop special tools are worthy of 
description, but can only be mentioned here to indicate that 
they are all motor-driven. The works and yard are, 


of course lighted throughout by electricity. 














Bec Hey. 





Fia. 4—Dovenas & Grant Encing Daivina?Mavor & CouLson 
Dynamo. 


Without. sonsidering the power required !for!lighting, it 
is found that under ordinary working conditions the normal 
demand for power from the electric ‘generators amounts to 
about 120 u.H.P. The consumption of power: is, therefore, 
about 25 per cent. of the aggregate power of the. motors 
installed. The small proportion of power used relatively 
to the aggregate power of the motors affords fstriking 
evidence of the value of electric driving as applied to such 
works. To ascertain exactly the saving effected by cen- 
tralising the power generators and distributing electrically 
is not possible, but Messrs. Craig are doing 10 per 
cent. more work than by the old methods, and that with 
15 per cent. less coal, so that the saving in coal realised by 
electric driving is in their case approximately 25 per cent. 

The electric equipment was installed by Messrs. Mavor 
and Coulson, Limited, of Glasgow. 

Fig. 4 shows a 200-z.u.P. Mavor & Coulson generator 
mounted on the crankshaft of a 
cross-compound horizontal engine 
by Messrs. Douglas & Grant, of 
Kirkcaldy. This set runs at 100 
revolutions per minute, and is 
provided with an independent 
evaporative condenser. It fur- 
nishes power for driving a number 
of motors in a Scottish factory. 





GAS-DRIVEN SET AT 
CORK EXHIBITION. 


At the Cork International Exhi- 
bition, at the stand of Messrs. Porte 
and Co., of Cork, there is shown run- 
ning a Verity - Stockport direct- 
coupled generator and gas engine. 
The engine is of special construc- 
tion for direct coupling to the dynamo, 
and is capable of giving a maximum 
of 45 B H.P. with Manchester town gas 
at a speed of 220 revolutions per 
minute. It has aspecial heavy disc fly- 
wheel of 6 ft. 6 in. diameter by 12 in. 
wide. The engine is fitted with Messrs. 
J. E. H. Andrew & Co.’s patent 
ignition arrangement to control the 
firing of the charge and to keep 
the same absolutely regular and 
constant; the patent ignition 
tubes are guaranteed to main- 
tain perfectly uniform and positive 
firing, and will lastit(with 
ordinary care) about six months. 


ee 


The governor is of the patent ball type for dynamo driving, being 
extremely sensitive and so constructed that the speed is regulated 
uoder all loads. Further, with these governors the speed can be 
immediately altered without stopping the engine. There igs 
patent arrangement of valves to prevent the engine from i 
backwards and to facilitate cleaning, all being made positive 
lifting, very easily “ get-at-able,” and directly under the eye of the 
man in charge. The piston is specially built up, and can be easily 
taken to pieces for cleaning, having spring rings separated by loose 
intermediate or junk rings, the whole being held in position by 
junk covers, thus avoiding springing the rings over the piston block, 
The crankshaft has an extra long bearing on the driving side. 

The engine is coupled, as shown, to a 27-Kw. Aston standard 
multipolar engine-type dynamo, complete with half-coupling and 
commutator end bearing. The machine is shunt-wound, and 
capable of generating 117 amperes at 230 volts at a speed of 
220 revs. per min. 

The magnet windings are mounted on metal spools, and are com- 
pletely protected by the overhanging yoke ring. As insulation 
material both on the armature and field magnets, mica and specially- 
prepared fibrous paper alone are used. 

The armature is of the slotted drum type, and the winding is com- 
posed of copper bars heavily protected by mica. 

The commutator is of massive construction, and is carried ona 
bush fitted directly to the armature without being keyed to the 
shaft in any way. The armature itself being keyed to the shaft, 
the arrangement thus provides for an easy replacement of the com- 
mutator without any interference with the shaft. 

The weight of the dynamo, including commutator bearing and 
half-coupling, is approximately 34 tons. 

A magneto-electric generator recently introduced by Messrs, 
J. E. H. Andrew & Co. for spark ignition, is made up of 
powerful horse-shoe permanent magnets, a stationary arma- 
ture, and a soft iron envelope, the last mentioned having 
an alternating motion, and working between the magnets 
and the armature. The machine is mounted upon a sub- 
stantial baseplate of brass, and bolted over the camshaft of the 
engine. As the camshaft revolves, a cam raises a lever, which, by 
means of a rod, breaks contact at the moment when the spark is 
required. This contact breaker is constructed as follows:—A cast- 
iron plug is fitted tothe combustion chamber. In this plug there 
are two spindles, one fixed and insulated, and connected directly 
by an insulated wire to the magneto machine, and the other con- 
structed so as to revolve. The latter spindle has at both ends a 
crank, and a light spring on the outside holds it in such a position, 
that the crank on its inner end is always in contact with the 
fixed spindle until the break occurs. At the moment when the 
voltage in the alternating magneto is greatest, the cam suddenly 
releases the magneto lever, and the rod strikes the crank and breaks 
contact. Provision is made for altering the time of ignition when 
starting the engine. The power required for working the gene- 
rator is inappreciable, the machanism is simple, there is little to get 
out of order, no attention is needed, and a spark of equal intensity 
is obtained at all speeds. 

We understand that Messrs. Andrew have recently supplied one 
of their “ Stockport ” gas engines of 130-B.H.P., horizontal design, 
for dynamo driving at the Felixstowe central station. This engine 
will be coupled to the dynamo by a flexible coupling. There is also 
an engine driving a traction generator at the Herne Bay Pier. 





Verity-Stockport Gas-DyNamo. 
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ELECTRICITY IN A LARD REFINERY. 


Tue accompanying figures illustrate the application of 
electric power to the refining of lard, at the works cf 
Messrs. N. Kilvert & Sons, Trafford Park, Manchester. 
There are in all 25 motors installed, of the Lancashire 
Dynamo and Motor Company’s standard two and four-pole 
semi-enclosed types, ranging from 2 H.P. to 25 u.Pp. They 
are supplied with power at 500 volts, and drive, by means 
of belt and spur gearing, the various line shafts, machines 
for washing, rolling and pumping lard, deep-well pumps, 
and packing-case-making machinery. 

Fig. 1 shows one of these motors driving a conveyor ; 
another motor, fitted with back gear, is shown in fig. 2, 
driving line shafting in the pump house; while fig. 3 
shows motors driving the ammonia compressors for the 
refrigerating apparatus, 

The motors have circular steel yokes, cast solid with the 
poles, and split on the horizontal diameter to give access to 
the armature. The field coils are former-wound, and are 
insulated with pressspahn and tape, each coil being provided 
with its own terminals. They are so supported on the poles 
with brass clamps 
that the air can 
circulate freely 
both inside and out- 
side the coils, to 
ensure coolrunning. 

The armatures 
are of the slotted 
drum type, with 
ventilating spaces, 
and the cores are 
built up on cast- 
iron sleeves extend- 
ing from bearing 
to bearing, thus 
stiffening the shaft 
and providing a 
support for the 
commutator. The 
coils are former- 
wound, and are 
fixed in place in 








Fic. 1.—Mortor Driving Conveyor. 


bands of steel bind- 
ing wire. 
Thecommutators 
are built up under 
hydraulic pressure, 
special means being 
adopted to retain 
the bars in position. 
The brush-holders 
are made of light 
stampings, in which 
the carbon brushes 
are carried, pres- 
sure being pro- 
vided by flat 
springs, and the 
brush-holder spin- 
dles are carried by 
a special casting 
which supports 
them at both ends, 





the slots with wood ecAee ips, = A special feature of 
strips driven into the brush-holder is 
recesses at the to the absence 

P Fic. 3.—Morors Drivins Ammonra ComPREssors. screws The yi 


of the slots, and 




















Fig. 2.—Morors Drivine Linn SHaArrTInNe. 


ings are self-adjust- 
ing and self-oiling, and are carried by circular plates 
bolted to the yoke, which can be turned round 90° at a 
time to enable the motor to be bolted against a wall or 
ceiling. 

The motors are designed to withstand 20 per cent. over- 
load for two hours, and 50 per cent. for half an hour, with 
a temperature rise not exceeding 70° F. after six hours’ run 
at normal full load. 








Sault Ste. Marie Water-Power Canal.—According to 
the Mechanical Engineer the large water-power canal of the 
Lake Superior Power Company, at Sault Ste. Marie, Mich., 
is completed. The expenditure on the work amounts to 
about one million sterling. The canal is 2} miles long, and 
has an average width of 224 ft., and a depth of 22 ft. The 
power house, which measures 1,368 ft. long, 100 ft. wide, 
and 125 ft. high, contains 320 turbines of the McCormick 
type in 80 groups of four each. Each group is to operate a 
Westinghouse generator, and it is expected that a total of 
40,000 u.P. will be developed. The power will be used 
by various manufacturing plants now being built or pro- 
jected, and also to light the city streets and to operate its 
street cars. 
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ELECTRIC DRIVING AT A BEDFORD 
ENGINEERING WORKS. 


Tue works of Messrs. J. & F. Howard, agricultural imple- 
ment makers, of Bedford, were recently fitted up with an 
electrically-driven installation by Messrs. W. H. Allen, Son 











Fia. 1. 


and Co., Ltd., of Queen’s Engineering Works in the same 
town. Independent scattered steam engines and gas lighting 
gave way to electric motors and electric arc lighting. 

{Two Lancashire boilers, 30 ft. x 7 ft. 6 in., a Weir feed 
pump, and a Green economiser, form part of the gene- 
rating station equipment, steam being supplied at 160 lbs. 
pressure to an Allen enclosed high speed two-crank com- 
pound forced lubrication engine (12 in. and 21 in. cylinders 
x 9 in. stroke, 350 revolutions per minute) coupled to an 
Allen six-pole dynamo, giving 145 kw. The dynamo is 
capable of giving 635 amperes at 230 volts with 145 lbs. steam 
pressure at the stop valve. The armature has a slotted core, 
and is “barrel” wound, and there are six sets of seven 
carbon brushes. A 2} ton fly-wheel (4 ft. 6 in. diameter) 
is keyed directly on to the main shaft between the engine 
and dynamo, and ensures steady running under the rapidly 
varying loads. The combined efficiency of the set is 85:2 
per cent. at full load. The condensing plant is of Messrs. 
Allen’s jet type with vertical spray, and draws its injection 
water direct from the river. Fig. 3 gives a general view of 
the generating station, with the condensing plant in the 
foreground. The switchboard here consists of three 
enamelled slate panels. The generator panel is the centre 
one. The power panel is on the right, and is fitted with 
five single-pole quick-break knife switches with double- 
pole fuses controlling distributing fuseboards on the follow- 
ing circuits :— 

. Foundry, 32 maximum £.#.P. 

. Boiler shop, 55 maximum £ .H.P. 

. Grindery, 34 maximum E.H.P. 


. Smith’s shop, 44 maximum £.H.P. 
. Crane, 13°5 maximum E£.H.P. 


Om Cobo 


The lighting panel has eight similar switches and fuses for 
feeding the distributing boards in the engine and boiler 
house, the boiler and wagon shops, smiths’ and packing 
shops, machine shop, fitting and carpenters’ shops, foundry, 
offices and yard. 

The main cables, of 600 megohm quality insulation, are 
run on brown bobbin insulators fixed to the wall by battens 
inside the buildings. Outside, the cables are of bare copper, 
and are run all in one horizontal plane, to avoid all 
possibility of a short-circuit in the event of one breaking. 
They are supported on poles, with spans of about 80 ft., and 
also on brackets where they pass round buildings. Where 
they traverse walls they are protected by porcelain leading-in 
pipes, filled with bitumen. 


There are 13 motors of various sizes situated in different 
parts of the works, as follows: three of 3 B.H.P., three of 
8 B.H.P., three of 10 B.H.P., and two of 15 B.H.P., all shunt- 
wound; also one of 20 B.H.P., compound-wound, and one of 
25 B.H.P., shunt-wound. 

The distributing fuseboards, from which the motors are 
fed, are conveniently situated in their respective shops, 
They consist of enamelled slate slabs in polished teak cases, 
with double-pole switch fuses mounted on divided bases. 

In the foundry there are four motors ; one of 3 BLP, 
drives the pug mill, the starting switch being placed ina 
convenient position. Another motor of the same size 
operates a group of machines used in the making and repair 
of cast-iron moulds, &c. The blower, supplying blast for 
the battery of cupolas, is driven by a 10-B.H.P. motor, and 
maintains, at 1,250 revolutions, an air pressure of 7 to 8 in. 
of water, when three cupolas are in use at the same time, 
Another 10-8.H.P. motor drives a group of six emery wheels 
for fettling, and also a pair of rumblers having a combined 
capacity of 10 tons. In the grindery a 25-B.u.P. motor drives 
a group of 10 grindstones of various sizes, from 6 ft. 
in diameter downwards, also emery wheels and glaziers, 
There is also a 3-B.H.P. motor operating machines for fitting 
chilled cast-steel to templet. 

In the boiler shop a 20-B.H.P. motor drives two sets of 
three-throw single-acting pumps, 2 in. diameter by 6 in. 
stroke, running at 40 revolutions per minute, for supplying 
hydraulic pressure at 1,400 lbs. per sq. in. to an accumulator 
for actuating heavy presses and rivetters. This motor (see 
fig. 2) is controlled by an automatic self-starting switch, by 
means of which, as soon as the accumulator falls two-thirds 
of its stroke, the motor starts and pumps the accumulator 
full, when the current is automatically switched off. The 
field magnet is compound-wound, as considerable starting 
torque is required to overcome the high static resistance of 
the pumps. Fig. 5 is the current curve of this motor, from 
which it will be seen that it starts and stops 16 times an 
hour on the average ; it also indicates that the pumps are 
running 59 per cent. of the time, and are idle 41 per cent., 
whereby a considerable saving in power is effected over the 
usual relief-valve method of control. An 8-B.H.P. motor 
drives a group of cold-metal circular saws, drills, punching 
and shearing machines, 





Fig. 2. 


Fig. 1 shows another 8-3.H.P. motor, running at 825 
revolutions per minute, geared down inthe ratio of 3 tol 
by spur wheels, and driving a set of horizontal plate rolls 
running at 24 revolutions per minute, operated by open and 
crossed belts for reversing. Two of the rolls are driven by 
spur gearing, the third is free, and the machine can take in 
a plate 8 ft. wide. The curves in fig. 4 were taken from 
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these rolls, the plate being 7 ft. 6 in. wide x 4 in. thick, 
bent to a complete cylindrical boiler shell 3 ft. 6 in. diameter 
with lap joint for rivetting. The time taken was 45 
minutes. 

The combined punching and shearing machine, capable of 
punching } in. x 3 
in. angle steel, of 
shearing } in. steel 
plate, and also 4 in. 
x 4 in x 3 in. 
angle steel is driven 
by a 10-B.H.P. 
motor. In addition 
this motor drives a 
No. 2 Roots blower 
for supplying air 
blast to the forges 
at a pressure equal 
to1 in. of mercury. 

In the smiths’ 
shop there are two 
15 -B.H.P. motors 
driving groups 
of drop - forging 
stamps, eccentric 
hammers and forg- 
ing presses, and 























alsoa 24-in. circular Fic. 3. 


saw running at 
1,700 revolutions, 
for cutting hot metal up to 4 in. x 4 in. square, 
A third motor of 8 B.H.P. drives a “ Ryder” hammer 
and two other sets of stamps. A 5-ton loading jib 
crane is operated by a motor of 12 B.H.P., superseding 
manual labour ; by its means not only is the work done in 
half the time, but three labourers have been dispensed with. 
The lighting throughout the different departments of the 
works is carried out on the distributing board system, and 
consists of 74 10-ampere arc and 350 16-c.P. incandescent 


Fia. 4, 





the morning, with only part of the lamps alight, and none 
were burning in the evening. From 6 to 8 a.m. the plant 
load factor was 47°5 per cent., and it would have been higher 
but for the fact that during these hours four motors, 
aggregating 33 B.H.P., were not running. From 8.45 a.m. 
to 5.33 p.m. the 
plant load factor 
was 55°6 per cent., 
and all the motors 
were running, 
though some only 
intermittently. The 
diagram shows that 
a certain irregular 
fluctuation is super- 
posed on the curve 
at uniform intervals, 
this being due to 
regularly recurring 
starting and stop- 
ping of the hydraulic 
pumps. The maxi- 
mum load is on a 
winter’s evening, 
when all the 
lights are required, 
the current often 
rising to 750 
amperes (20° per 
cent. overload). 

In concluding this article, we may mention what is, 
perhaps, the most important point of all, and that is the 
economy which has been effected by the change over to 
electrical driving. The coal saving amounts to over 400 
tons per annum, and so satisfied are Messrs. Howard with 
this and other results of the installation, that the number 
of motors is to be increased. For meeting the extra demand 
for power therefor, a second generating set of 165 KW. is 
being put down by Messrs. W. H. Allen, Son & Co. 











Fra. 5. 





Fia. 


lamps. The arcs are of the open type, and run four in series, 
burning for 16 hours without recarboning. 

In fig. 6 we show a part of the current curve taken off 
the main switchboard on March 19th last. The plant load 
factor averages 52°9 per cent., which is high when it is 
remembered that the same generating set supplies current for 
both power and lighting, so that the dynamo is much under- 
loaded during the daytime. The maximum load for lighting 
only is 60 Kw. At the period of the year when this curve 
was taken, the lighting was required for only 35 minutes in 


Durban.—The T.C. recently resolved to place a portion 
of an order for ten electric tramcars in America. A motion in 
favour of giving British firms an opportunity to tender was rejected 
on the ground that the cars were urgently needed. 





Freetown (Sierra Leone).—It is reported that an 
electric light installation and an electric tramway are about to be 
introduced into the town. 











446 THE ELECTRICAL REVIEW. (vol. 51. No. 1,294, Sepremper 12, 1902, 





CAMPBELL GAS ENGINES. 


THE adjoining illustration, fig. 1, shows a single cylinder 
horizontal gas engine (170 B.H.P.) for use with producer gas, 
having a heat value of 130 to 150 B.Th.U. per cub. ft. It is 
of the “Otto” cycle, has a cylinder 21 in. in diameter x 80 in. 
stroke, and runs at a speed of 160 r.p.m. The engine is of 
massive construction, so as to make it suitable for heavy and 
continuous working ; it is, in fact, now at work driving the 
machinery at the electric tramways power station at San 
Sebastian, Spain. The piston of the engine is water cooled, 
as is also the exhaust valve. The water used for cooling the 
latter, after doing its duty, is passed into the exhaust pipe, 
the result being that it condenses the greater portion of the 
exhaust gases, and gives a noiseless exhaust. The com- 
pression pressure is 125 lbs. per square inch, and the maxi- 
mum pressure is 420 Ibs. per inch. The fly-wheel weighs 
12 tons, and is in two halves, this weight being fixed so that 
it allows the governor free play, and does not prevent it 
acting quickly, which it would not do if the fly-wheel 
weight were increased. 

The governor is of the hit-or-miss type; the speed 
variation per cycle does not exceed } per cent. and 
between cut-outs of the governor 4 per cent. The maximum 
variation between no load and full load does not exceed 
1 per cent. 

The engine was made by the Campbell Gas Engine Com- 
pany, Limited, of Halifax, who are now making two 
engines of the same size, which are designed and guaranteed 








Fic. 1.—170-3.u.Pp. CAMPBELL GaS ENGINE FOR SaN SEBASTIAN TRACTION STATION. 


tojrun in parallel. Magnetic brakes are being used on the 
fly-wheels to accomplish this object, and the makers are con- 
fident of their success. 

The starting and working of the engine is arranged so that 
one man can accomplish this easily. A barring gear is fitted 
to the fly-wheel, by means of which” the attendant can place 
the crank in position for starting. The latter is effected by 
compressed air, supplied by a small independent gas engine 
combined with an air compressor, which stores air in a 
receiver to 150 lbs. per sq. in. These accessories are shown 
in fig. 2. 








Electric Haulage on Canals.—A company has just 
been formed at Newark, N.J., U.S.A., with a capital of £20,000, to 
be known as the International Towing and Power Company, to 
operate electrically-propelled vessels on canals throughout the 
United States. It is proposed to use third rails and trolley wires 
strung by the side of the waterways navigated. 


Canadian Power Scheme.—A new industrial centre 
of importance is being erected at Shawinigan Falls, where 
water-power equal to 36,000 u.P. is in course of development. 
Turbines and dynamos, equivalent to 18,000 u.p., have already been 
installed, and two of these were set in operation on October 19th 
last. The fall of water available at this place is 125 ft., and the cost 
of development has not been excessive. The power is to be 
used in various industries—an aluminium extraction works and 
a wood-pulp factory have already been erected. The former 
is owned by the Pittsburg Reduction Company, of Niagara Falls, 
and the Hall electrolytic process, which has proved so successful at 
Niagara, is to be used at the new works for extracting aluminium 
from Canadian corundum. The aluminium works, when completed, 
will utilise 6,000 u.p., and it is hoped that they will be in full 
operation during the present year. The establishment of a calcium 
carbide works, and of other electro-metallurgical industries, is 
expected to follow the completion of the power station at the 
Falls, for the costs of land, labour and power compare favour- 
ye eg those existing at other industrial centres across the 
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THE KALGOORLIE ELECTRIC POWER AND LIGHTING SYSTEM. 





The First Large Power Distribution Scheme in Australia. 





TueRe is used by the mines on the Kalgoorlie goldfields, 
within a radius of three miles of the town of Kalgoorlie, over 
15,000 u.P. for various purposes, hoisting, pumping, milling, 
&c. This power is produced at the present time under the 
most adverse conditions. Some few of the larger mines 
have excellent and reasonably economical power plants, but 
to the smaller mines the cost of power is exorbitant. With 
a knowledge of these conditions, and with the example before 
them of the success of similar power distributing corporations 
in America, the Kalgoorlie Power and Lighting Corporation 
was organised in 1898, to generate and distribute electric 
power from a central station for all of these mines. 








is remembered that ordinary sea water contains but 3:4 per 
cent. of solid matter, the severity of the conditions in Kal- 
goorlie will be recognised. 

At present the only available fuel is wood, which varies 
greatly in efficiency and is always expensive. 

After various preliminary investigations had been made 
by the Power Company, the whole question of design and 
construction of a suitable plant was referred to Messrs. 
J.G. White & Co., and they made a thorough study of all 
the conditions, with many experiments, to determine the 
surest and most economical method of securing a satisfactory 
water supply. It was suggested that the plant be moved 





Viewlor GENERATING PLANT IN ENGINE Room. 


The difficulties encountered in the design of the power 
plant were very serious, chiefly owing to the absence of any 
suitable water supply. The average annual rainfall at 
Kalgoorlie is about 4 in., and practically the only water 
supply at the present time is the water pumped out of the 
sands and from the mines, This is limited in quantity, and 
Very expensive, and its quality is so bad that it scarcely 
deserves the name of water at all. A sample of the feed 
= likely to be furnished to this plant analysed as 
ollows :— 





Calcium sulphate ... aN ea ‘394 per cent. 
Magnesium sulphate des ree aaa ae 
Sodium chloride ... <a aa -. 21041 Ri 
Magnesium chloride sas én => Seen | 
Silica and oxide of iron ... isa us 005 a 
Total mineral matters present <-> S187 ‘s 





The best water which could be secured at any time of the 
year contained abont 5 per cent. of solid matter. When it 


away from Kalgoorlie to places at distances varying from 25 
to 350 miles, where water and fuel were cheaper and more 
satisfactory, and that the power be transmitted at high 
voltage to a centrally located sub-station for distribution. 
The question of purification of the water by various methods, 
including precipitation of a portion of the solids by chemical 
means, and evaporation methods, as well as the generation of 
power by other means than steam engines, were studied. 
These investigations occupied considerable time, and it was 
January, 1900, before the engineers presented to the com- 
pany a complete design of plant which they were prepared 
to construct, and the operating results of which they could 
guarantee. This plan was accepted by the company, and a 
contract was entered into for the supply and erection of 
the plant, which was to be in operation by July 30th of this 
year. On July 23rd the whole of the completed plant was 
put in operation, and began a regular supply of power 
to the customers of the company. 

The installation is properly divided into two sections :— 
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(1) The water supplying plant ; and (2) the generating and 
electrical plant. 

The investigations of Messrs. J. G. White & Co. showed 
that the most satisfactory means of obtaining fresh feed 
water was by means of evaporation in shell boilers, which 
could be operated in relays, permitting daily cleaning to 


for mining work, particularly for work underground, owing 
to their greater simplicity and lack of moving contacts, 
The generating pressure was made 550 volts, as the greater 
part of the demand for power would be within a radius of 
one mile from the plant, and this permitted direct trans- 
mission and the use of standard motors. The frequency 














KabGoorRLiz: GENERAL VIEW OF THE CoMPANY’S PROPERTY. 


remove the scale, which would be deposited to a thickness of 
several inches in that time. With the worst feed water 


likely to be supplied, over 8 tons of solid matter per day 
will have to be extracted in the evaporating plant, when 
running condensing, under ordinary conditions. 

The steam and condensing plant was so designed as to 
limit the amount of make-up water required to the lowest 
possible quantity, and to secure this result the design of 
Even 


the condensing plant was a most important feature. 
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KALGOORLIE: PLAN OF ENGINE AND BoILER HOUSES AND OF CONDENSING Puant. 


if the supply of water had been unlimited, the practical diffi- 
culties in the way of cleaning tubes, &c., made it evident 
that any ordinary type of condensing plant using water for 
a condensing medium, with cooling towers or other methods 
of keeping down the temperature of the circulating water, 
could only be ‘adopted as a last resort, so aerial condensers 
were decided upon. 

Steam is generated in water-tube boilers at a pressure of 
160 Ibs. The engines are of the vertical cross-compound 
low-speed type, with guaranteed efficiency of 14 lbs. of 
water per I.H.P.-hour, and they are direct connected to 
alternating current generators delivering power at a pres- 
sure of 550 volts. The use of alternating current generators 
was decided upon on account of their greater flexibility, and 
the possibility of economical transmission to longer dis- 
tances for outlying mines, by stepping up the pressure. 
Alternating current motors were also considered preferable 





was fixed at 40 cycles, there being a large number of 
standard motors at this frequency made by practically all 
manufacturers, while this was the lowest at which arc lamps 
could be operated with any degree of satisfaction, and the 
highest which would permit the operation of rotary con- 
verters to supply direct current for tramway or electrolytic 
work, which might be necessary in the future. 

The general view of the company’s property and the plan 
of the works shown herewith give a good idea of the 
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general design decided upon, although the photograph was 
taken prior to the completion of the plant. 
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The evaporating plant consists of 10 shell Boilers, each 


jl 


oom. Dr acre 


ee US 


hr 


“ss 6 





= 





Vol. 51. No. 1,294, SzpremBeER 12, 1902.] THE ELECTRICAL REVIEW. 449 





5 ft. in diameter, and 20 ft. long, erected in a detached 
wooden building. The steam from these is conveyed to a 
system of cooling drums, consisting of 40 corrugated iron 
drums, each 6 ft. 3 in. in diameter x 24 ft. long, and 
having a flue 3 ft. 3 in. in diameter up the centre of each. 
The ends of these drums are constructed of galvanised iron, 


plunger type, manufactured by Messrs. Tangyes, Limited, 
each capable of delivering 5,000 gallons of water per hour 
against a working pressure of 160 lbs. per sq. in. One pump 
is steam-driven, and the other electrically-driven by a 15-H.P. 
induction motor. Under ordinary working conditions the 
feed is supplied through the motor-driven pump, the other 
being used only for emergencies. 

A horizontal feed water heater, by Messrs. 
Holden and Brooke, of 3,000 nominal H.P. 
capacity, is located in the main exhaust 
line from the engines. 









































The main engines are three in number, 
of 800 rated H.p. each at normal load, and 
are capable of giving 1,200 u.p. for short 
periods without materially affecting the 
economy. These engines are of the vertical 
cross-compound type, and were built by 
Messrs. D. Stewart & Co., of Glasgow. 
The cylinders are 22 in. and 44 in. diameter 
x 42 in. stroke. The generator and fly- 
wheel are located between the high and 
low pressure sections of the engine. Each 
cylinder is fitted with Reynolds - Corliss 
valve gear, and a governor of the Porter 
type. The engines are normally operated 
at 100 revolutions per minute, and are 


— , supplied with an automatic stop valve to 


shut off steam if the speed should increase 
above 105 revolutions per minute; they 
are guaranteed to govern within 2 per cent. 
from no load to full load, with not more 
than 4 per cent. momentary variation, with 
any change of load. The variation of 
angular velocity throughout one revolution 
is not to exceed ‘3 per cent. of the mean 
velocity. 














SECTIONAL ELEVATION OF AIR-CONDENSER. 


and the shells and flues of corrugated iron, all joints being 
riveted and soldered. The drums are set vertically in a 
framework, the cooling being effected by the natural draught 
of air. 


The water supply plant includes four tanks for salt water, 


each 40 ft. in diameter and 14 ft. deep, made of sheet steel 
plates, and also six fresh-water storage tanks, 16 ft. in 
diameter x 8 ft. deep, similarly constructed. The salt water 
is obtained from a mine on the property of the company, an 
electric mine pump supplying the water to the salt- 
water tanks, from which it is pumped to the evaporating 
boilers; after the steam is con- 
densed in the coolers, it flows 
by gravity into the fresh-water 
tanks, from which the hot well is 
supplied. 

The main power station includes 
two buildings, each of steel frame, 
with corrugated iron covering, this 
being the usual form of con- 
struction in Western Australia. 
The engine house is 159 ft. x 40 ft. 
x 40 ft. high ; and the boiler house 
132 ft. x 40 ft. x 20 ft. high. 
There is also, adjoining the boiler 
house, a separate pump house, and 
a detached wooden building to 
protect the aerial condensing plant. 

The engine room is spanned by 
a 20-ton travelling crane, built by 
Messrs Higginbottom & Mannock, 
of Manchester. 

The boiler room contains eight 
Babcock & Wilcox water-tube 
boilers, each having 2,823 sq. ft. of heating surface, and 
51 sq. ft. of grate surface arranged for burning wood. These 
boilers are set in four batteries, each battery with an inde- 
pendent steel stack. The construction of the boilers is of 
the standard type of their manufacturers. 

In the pump house there are two boiler feed pumps, of 


‘yl ig a it 
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The electrical apparatus is all of the 
manufacture of the General Electric Com- 
pany, of America, The main generators, 
direct coupled to the engines, are of their 
rotating field three-phase 40-cycle type, having a capacity of 
500 Kw. each. In view of the very hot climate at Kalgoorlie, 
the temperature guarantees of these machines are severe. 
They do not heat more than 20° C. above the air after 24 
hours’ run at rated non-inductive load, and not more than 
30° C. after 24 hours’ run at full load, with 80 per cent. 
power factor. The machines have an overload capacity of 
50 per cent., and a regulation of 6 per cent. within the rated 
load. 

The exciting current is supplied by two direct-current 
generators, of a capacity of 30 Kw. each, direct connected to 





Visew oF ONE SECTION OF THE AIR CONDENSER. 


marine type vertical engines, and by a motor-driven exciter 
set, consisting of a 45-H.p. direct-current generator, driven 
by a 50-H.P. induction motor. This motor-driven set is of 
sufficient capacity to excite the fields of all the generators 
under normal operating conditions. 

The main station switchboard is of the General Electric 
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standard panel construction, built of blue Vermont marble 
with angle-iron frame and oil switches. The switchboard is 
supplied with integrating wattmeters registering the total 
output. Lightning arresters of the General Electric type 
are mounted upon the wall of the station at the back of the 
switchboard. 

The condensing plant is the most interesting part of this 
station. It consists of three aero-condensers, built by 
Frederic Fouche, of Paris, each unit being capable of con- 
densing 16,000 lbs. of steam per hour, with the temperature 
of the incoming air at 85° F., and giving a vacuum of 14 in. 
The vacuum varies with the temperature of the air used 
for cooling, the guarantee being practically that a variation 
of 4° in temperature of the incoming air will alter the vacuum 
by 1 in. between the temperature limits of 70° and 95° F. 
The figures on p. 449 show the construction of the condensers. 

The air supply is furnished by 27 fans, each 7 ft. in 
diameter, and capable of delivering a total of 2,250,000 
cubic ft. of air per hour. These fans are driven by nine 
induction motors of 15 H.P. capacity each. 

The condenser itself consists of a series of chambers 
composed of thin corrugated metal plates, giving the maxi- 
mum possible cooling surface with the minimum number of 
joints and connections. The three hvrizontal double-acting 
air pumps are driven by 74-H.P. induction motors. 

The tests of this condenser made at the maker’s works 
indicate that it will easily accomplish all the results 
guaranteed. It will be noted that the vacuum guaranteed is 
not high, but this it is impossible to improve in a hot 


climate with this type of condenser without an expenditure 
which would not be justifiable. The plan reproduced on 
p. 448 shows that the condensers, even of this capacity, occupy 
nearly as much space as the boiler and engine liouse 
together. A reasonable vacuum will, however, be given, 
and all of the exhaust steam will be condensed to be used 
again in the boilers. 

After the plant had been designed and the work was 
well forward, the Kalgoorlie Tramways Company was 
organised, and a contract made for a term of years to supply 
it with power, this being the first important customer 
secured by the Power Company. The 500-volt direct cur- 
rent power for the tramways is supplied through two 
250-Kw. 40-cycle rotary converters of the General Electric 
Company’s make, located, together with the standard tram- 
way switchboard, in the Power Company’s plant. 

Additional contracts have now been made for several 
hundred horse-power, all of which is supplied through 
induction motors, the property of the customers, but gene- 
rally purchased of the Power Company. Extensive over- 
head distribution lines have been constructed, enabling the 
company now to promptly supply power to any customer 
wishing it; and to facilitate the making of contracts, the 
company keeps in hand a considerable supply of motors of 
standard sizes, as well as lighting material. 

Messrs. J. G. White & Co., Limited, the contractors, are 
now operating the plant for their test and maintenance 
period, and in a few weeks it will be turned over complete 
for the company to work. 





ELECTRIC POWER, LIGHT AND ELECTRIC 
WELDING INSTALLATION 
AT THE NEW PIMLICO WHEEL WORKS. 


Upon the acquisition of the site of the old Pimlico Wheel Works 
by the London, Brighton and South Coast Railway for the widening 
of Victoria Station, Messrs. Smith, Parfrey &-Co., Limited, secured 
a convenient position on the riverside at Hammersmith, where 
they have erected a thoroughly up-to-date factory for the produc- 
tion of omnibus, carriage, wagon and motor-car wheels of all kinds. 
Acting on the advice of Mr. Reginald J. Wallis-Jones, M.I.E.E., 
Assoc.M.Inst.C.E., con- 
sulting engineer (of 
Messrs. Wallis-Joues and 
Dent, 36, Great George 
Street, S.W.), the com- 
pany has adopted a 
large electrical installa- 
tion which contains 
several interesting 
features. 

The whole of the new 
works were designed by 
and arranged under the 
direction of Mr. Reginald 
Bearcroft (managing 
director of Messrs. Smith, 
Parfrey & Co., Limited). 

The dynamos are 
driven by gas engines 
supplied with gas from 
special producers. Cur- 
rent is taken from the 
dynamos to about 20 
electric motors, varying 
in size from 5 H.P. to 20 
H.p. for the purtpose of 
driving the whole of the 
machine tools throughout 
the factory. A large in- 
stallation of electric weld- 
ing plant is a noticeable 
feature of the scheme. The 
works are, of course, elec- 
trically lit throughout. 

The gas-producing plant, supplied by Messrs, Paisley and 
Welch, of Bell Lane Ironworks, Wandsworth, consists of three 
complete sets of generators, coolers and scrubbers, each set being 
capable of making sufficient gas for 200 Bu.p. There is also 
a generator, which can be used with any set of coolers, 
capable of giving 200 B.H.P. The steam is supplied by a 14-H.P. ver- 
tical boiler. This is considerably larger than is r2quired for gas making, 
as steam is used for other purposes in the works. The generators 
are fitted with Messrs. Paisley & Welch’s special superheating 
tabes, and with fire grates suitable for burning any size of anthracite 
from “cobbles” to “peas.” The coolers are specially designed, so 
as to be practically self-cleaning, the bottom of the pipes being 








Fic. 1.—InTERIOR OF GENERATOR HOUSE. 


open, and protected with water seals. Cleaning doors are also 
provided wherever necessary. ‘The scrubbers discharge into a cast- 
iron main leading into the gas-holder, which is 20 ft. in diameter, 
and is fixed in a wrought-iron tank. The engines are supplied from 
the holder by an 18-in. diameter main, with a branch to each engine. 
An automatic blow-off valve, controlled by the rise and fall of the 
gas-holder, is fixed in the generator house. This valve discharges 
the waste gas under a ventilating hood in the roof, where it is ignited 
by a pilot flame from one of the scrubbers, thus preventing any 
smell. Fig. 1 shows the interior of the generator house, and fig. 2 
is a general view of coolers, scrubbers, and part of gas-holder. Each 
engine is fitted with one of Paisley & Welch’s patent silencers 
which most effectively stops all the objectionable noise and smell 
from the exhausts. One of these is shown in fig. 2, to the left of 
the gas-holder. The 
general arrangement of 
the plant is shown in 
fig. 3. 

The motive power is 
supplied by three 
Premier gas _ engines, 
made by the Premier 
Gas Engine Company, 
of Sandiacre, near 
Nottingham. Each of 
these engines is capable 
of giving 250 1HP. as 
a normal working load 
with producer gas, or 
about 290 1H.P. maxi- 
mum when running at 
150 rpm. They are 
single-cylinder engines 
of the above firm’s 
patented positive scaven- 
ger type, and have water 
cooled pistons and ex- 
haust valves, innovations 
introduced and perfected 
by the makers many 
years ago. The ignition 
is in duplicate, one hot 
tube and one electric 
ignition being provided, 
and these can be used 
independently or  to- 
gether. The electric 
ignition is of the make- 
and-break type; the hot tube in the tube ignition is of porcelain. 

The arrangement for scavenging in these engines consists in 
having a differential piston, the front end being about 12 times the 
area of the back end; the annular space thus formed answers a8 
an air pump, by which a charge of cool air is pumped through the 
combustion chamber after each explosion, thus clearing out the hot 
products of combustion, and leaving a comparatively cool charge of 
air to mix with the incoming charge. The completeness of the 
scavenging is assured by a proper distribution of the valves, and 
by passing a considerable excess of air through the combustion 
chamber. 


The admission valve which admits both the scavenging 
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air and the explosive charge is placed above the com- 
bustion chamber, and the exhaust is placed below, and thus 
the scavenging air must sweep right through the com- 
bustion chamber, the greater portion going out through the 
exhaust valve. The 


 / «6 6h! 


crankshaft by means of bevel wheels, and in this case controls the 
speed by the hit-and-miss system, though in some installations 
these engines are governed on the throttling system. The engines 
are very rigid and substantial, and have large bearings throughout. 

The three direct 
current generators are 





4 result is, that not only 
is cool air left in 
thie combustion 
chamber instead of 
hot products of com- 

' bustion, but that, 

3 owing to the large 

volume of air passed 

through the valves 
and combustion 
chamber, the surfaces 
exposed to the heat 
of the explosion are 
cooled down, and 
premature ignitions 
are prevented by this 
cooling, as well as by 
the interposition of a 
large volume of air 
between the hot pro- 
ducts of combustion 
and the entering 
charge. Consequently 
Premier scavenger 
engines will run con- 
tinuously for long 
periods at full load 
without over-heating 
or distress, and will 
give as much power at 


bal 


— 





of Messrs. Siemens 
Bros.’ multipolar type 
with drum armatures, 
two having an out- 
put of 150 kw. 
each, and one of 
75 Kw. at 230 volts, 
The field magnets are 
mounted on a steel 
ring, made in halves 
and strongly bolted 
together. The magnets 
are shunt wound, and 
the regulation of 
E.M.F. is effected by 
means of adjustable 
resistances of the Fer- 
ranti type in the shunt 
circuit. The armature 
winding consists of 
copper bars individu- 
ally insulated and 
securely fixed in slots 
formed in the arma- 
ture core, which is 
built up of best char- 
coal iron discs firmly 
keyed to the shaft. 
The dynamos are 


the finish as when Fic. 2. designed for rope 

driving, and special 
heavy pulleys have been fitted to assist in overcoming the 
cyclic variation in speed of the gas engines. A small motor- 
generator or booster, supplied by Messrs. T. Parker, Ltd, is 
placed in the engine room, and [provides the necessary additional 
pressure for charging the battery. 


starting cold. 

Some mechanical features of this design of scavenger engine may 
be noted, viz., the long piston with a bearing at each end preventing 
it rocking in the cylinder; and the large front end forming a guide of 
ample surface, working in a cool, well-oiled cylinder, and taking 
the lateral thrust of the connecting rod. The gudgeon pin is 
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Fig. 3.—PxLan aND ELEVATION oF Gas PropucErR PLaNt. 


centred in the large end, and thus much larger bearings than usual 
are permissible and are used. The fly-wheels are grooved for 13 
14 diameter ropes, and these drive the dynamos and countershaft. 
The governor is of the high-speed centrifugal type, driven from the 





The accumulators, which were supplied by the Tudor Accu- 
mulator Co., Ltd., are of their HA type. The battery contains 
120 cells, and is capable of discharging at the rate of 30 amperes 
for three‘hours, or 70'amperes for one hour. There are five plates 
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to each cell, which are contained in glass boxes supported on 2-tier 
wooden stands. The battery is connected in parallel with the 
dynamos at all times, to overcome the variation in voltage due to 
any irregularity in the speed of theengines. The cells are also used 
for office lighting, when the plant is shut down. 

The main switch- 
board, made by 
Messrs. Lewis, Bay- 
liss & Co, is 22 ft. 
long x -7 ft. 9 in. 
high. It consists of 
white marble slabs 
fixed in a wrought- 
iron frame, securely 
bolted to the wall 
and floor of the engine 
room. The slabs are 
insulated from the 
frame by porcelain 
bushes and washers, 
and the joints are 
hidden by polished 
teak moulding, which 
gives the board a very 
neat appearance. The 
switchboard (fig. 5) is 
divided into three 
parts; in the centre 
are the three dynamo 
panels, the power cir- 
cuit panels being 
placed on the left, 
and the lighting cir- 
cuit panels on the 
right. Each dynamo 
panel contains single- 
pole main switch and 
fuse; two-way plug 
bar to enable the 
dynamo to be con- 
nected to either 
lighting or power 
circuits, or in 
parallel; Evershed 
ampere gauge and 
volt gauge, and Stanley maximum and minimum circuit 
breaker. In front of the dynamo panels are fixed three 
Ferranti self-contained shunt regulating resistances, one for each 
machine, the handles being arranged at a convenient height above 
the floor. Each lighting and power circuit contains a D.P. two-way 
switch for throwing it on to either of two main bus-bars, and a DP. 
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Fic. 5.—Main SwiItTcHBOoARD. 





immediately current ceases to flow through the coil,!the switch is 
thrown over to the second position, and connects!the engine room 
circuit directly with the battery. 

A separate battery-charging switchboard is provided, containing 
D.P. main switch and fuse, p.p. booster switch and fuse, motor- 
starting switch, 
Stanley circuit 
breaker, Evershed 
ampere gauge and 
volt gauge, two-way 
D.P. battery charge 
and discharge switch, 
16-way battery 
regulating switch, 
Nevile automatic cut- 
out, battery charge 
and discharge 
registering meter, 
and shunt _resist- 
ances for motor and 
generator. This 
board is also of 
white marble, framed 
in teak. The elec- 
tric welding switch- 
boards (described 
below) are also fixed 
in the engine room. 

The whole of the 
motor mains and 
the larger lighting 
mains are of Messrs. 
Callender’s armoured 
lead-covered con- 
centric type, both 
conductors being 
insulated with im- 
pregnated jute, and 
the whole yarned and 
compounded over 
all. These are con- 
nected at both 
ends to Reed’s patent 
connecting boxes, 
to enable twin cables 
to be taken to the circuit switches on main switchboard and motor 
controlling switches respectively. These mains are run almost 
entirely underground in concrete trenches covered with chequer 
plating, but where they cross the yard they are carried in Howard’s 
asphalte troughs. The rest of the mains are of Messrs. Glover's 
rubber-insulated type, carried in steel conduits. The mains and 











Fic. 4.—ViEw oF THE Gas ENGINES. 


fuse. An Evershed ampere gauge is also provided in each power 
circuit. Two Thomson watt-hour meters record the power used on 
the lighting and motor circuits respectively. A neat device is also 
fittedjto prevent the engine room being put in darkness due to any 
failure of the’dynamos or engines; it consists of a two-way auto- 
matic switch§ actuated by a “ no-voltage” coil, so arranged that 


connecting wires in engine room and battery room are further pro- 
tected with lead sheathing. 

The motors were supplied and fixed by the Lancashire Dynamo 
and Motor Company, Limited, of Trafford Park, and are of 
their semi-enclosed type, with gauze protection. Fig. 7 shows 
a typical motor-driven shop (wheel making). The field magnets 
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are circular, with internally projecting poley, and are split hori- 
zontally to enable the armature to be readily got at.’ Hach field 
coil is provided with its own terminals, so that no loose wires 
project. The coils are held in position by brass clamps at top and 




















Fig. 6.—Moror 1n CLEAninG-Orr SHop. 


bottom, enabling the air to circulate both inside and outside the 
coil, thus ensuring cool running. All the motors are shunt wound. 
The armatures are of the drum slotted type, well ventilated to secure 
good circulation. The commutators are of liberal dimensions, and 
special means are employed to keep the bars in position, at the same 
time leaving them free to expand longi- 
tudinally. The brushes are of carbon, and 
are carried in a patent brush-holder, a special 
feature of which is that there are no screws 
in it to work loose. The machines are 
designed to stand heavy overloads for short 
periods, and the specified limit of temperature 
rise was 70° F. after six hours’ continuous 
run at full load. The following isa list of 
the motors and the shops they drive :— 

Smiths’ shop, 20 H.P. and 8 H.P. ; engineers’ 
shop, 15 H.P.; boxing shop, 3 H.P.; stock 
turning shop, 10 HP.; spoke shop, 15 ELP. ; 
felloe shop, two 10-H.P.; band saw shop, 
20 u.P. ; timber-bending shop, 20 H.P. ; wheel- 
making shop, 15 u.p. and 10 u.P.; wheel- 
wrights’ shop, 10 H.P.; cleaning-off wheels, 
10 u.p.; saw shed, 15 H.P.; chopper shea, 
15 HP. 

The motors are in all cases fixed on 
concrete foundations. Each motor is con- 
trolled by a pp. switch and fuse in cast- 
iron box, mounted on the wall close by, and 
an Atkinson ammeter is provided in each 
circuit to .enable the power used at any 
time to be ascertained (fig. 6 shows a motor 
with starting switches, &c., in the cleaning-off 
shop), a check being thus kept on the con- 
dition of the motor, gearing and machines. 
In every case, the motor drives a counter- 
shaft by means of a sewn leather belt, tre 
various machine tools being belted to the 
countershaft. The starting switches were 
supplied by the Sturtevant Engineering 
Company, Limited, and are of their double- 
lever type, with maximum and minimum cut- 
outs. These are also enclosed in iron cases, 
with the handles only projecting. Extensions 
of the plant are already contemplated, 
several spare motors being supplied, and 
ae circuits provided on the main switch- 

ard. 








gear. The alternators are placed in the engine room, and are con- 
nected by belts to a countershaft driven by one of the gas engines 
(see fig. 8), to which is also connected the 75-xw. direct-current 
dynamo already referred to. The alternators are specially designed 
to withstand the heavy stresses to which they are subjected, as in 
electric welding the load is thrown on and off very suddenly. Two 
of them are capable of giving 200 amperes at 300 volts, while the 
other has an output of 400 amperes at 300 volts. The alternators 
are separately excited by means of small direct-current dynamos, 
belt-driven from the main shafts of the alternators. The current is 
taken to two switchboards in the engine room, one controlling the 
two smaller machines, and the other controlling the large machine, 
from which mains are ran in iron tubing to the welders in the 
smiths’ shop, which adjoins the engine room. 

The switchboards contain p.P. main switch and fuse for alter- 
nator, D.P. switch and fuse for exciter, and Evershed volt gauge 
for each set, while provision is made on the board controlling the 
two smaller sets to enable either welder to be operated by either 
alternator. The switchboards are of marble, framed in 
teak, fixed to the wall of the engine room adjoining the smiths’ 
shop. 

The welding machires consist essentially of an alternating 
current transformer, having a primary coil of many turns, while the 
secondary consists of a single turn only; consequently the 
resultant E.M.F. is very low, being about 1 volt, while the strength 
of current is correspondingly great. The secondary casting is 
extended to form the clamps into which the work to bz welded is 
placed, the design of the clamps depending upon the nature of the 
work to be done: Fig. 10 shows the type of clamps with hydraulic 
upsetting device used for the welding of tires of large section, and 
in order to keep the clamps cool they are hollowed out and cooled 
by water circulation. 

In the operation of welding, the two pieces to be welded (or in 
the case of a tire, the two ends) are placed in the jaws, and closely 
butted together by means of the hand adjusting screws. The 
primary current is then turned on and gradually increased to its 
maximum by means of arheostat in the exciting circuit. This 
rheostat is of the pedestal type, and is placed at the side of the welder 
convenient to the hand of the operator. As the welding heat is 
reached, the parts are forced together, and the weld completed, 
after which the work is transferred to a1 anvil and hammered. In 
the two smaller sizes, the mechanical pressure is produced by a 
ratchet and hand lever, but in the large size it is effected by means 
of a hydraulic press. The smaller size is capable of welding up 
to 3 sq. in. cross-section of iron or steel, while the large size will 
weld up to4 sq. in. The whole operation is extremely simple and 
rapid, as many as 25 tires, 2in. x j in. having been welded in an 
hour by one smith and two helpers. This speed cannot be ap- 
proached by the most expert smiths using the forge. The machines 
are especially acapted for the welding of channel sections of tires 
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The welding plant, which is the largest so 
far installed in the United Kingdom, was 
supplied by the Electric Welding Company, 
Limited, of 28, Basinghall St., E.C., and is for 
the purpose of welding tires, axles, and other iron and steel 
work, It consists of three large Thomson patent electric welding 
machines (see fig. 9), also one small automatic welder, with the 
necessary alternating current generators, switches, and regulating 


Fig. 7.—Motor Driving WHEEL-Makina SHOP. 


for motor cars, rubber-tired vehicles, &c., sev:ral plants being in use 
at present. for that purpose. 

The works are lit by about 220 incandescent lamps and 100 
6-ampere Jandus arc lamps. The arc lamps are of the enclosed 
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type, with spherical globes and white enamelled reflectors, 
and are arranged to run for about 150 hours without re- 


carboning. They are wired in sets of two in 
series, and the shunt coils are designed 
to stand the full voltage for indefinite 
periods without damage. The wharf and 
cart-ways are lit by 10-amp. Crompton 
open type arc lamps, wired, four in series, 
across the 220-volt circuit. Each lamp is 
fitted with a substitutional resistance to 
prevent the whole group from being ex- 
tinguished in the event of anything going 
wrong with one of the lamps. The in- 
candescent fittings in the works consist of 
pendants of iron tubing, the lamps being 
enclosed in watertight mill fittings of 
Dorman & Smith’s make. The switches 
are fitted in cast-iron boxes attached to the 
fittings above the lamps, and are operated by 
means of small brass chains. 

The wiring for the electric lighting is 
carried out entirely on the distribution 
system, separate circuits being run from 
tne main switchboard to distributing switch 
and fuseboards, arranged at a number of 
convenient points througho1t the installation. 
These distributing boards are of marble, and 
contain the necessary switches and fuses for 
controlling the individual circuits. Each 
circuit of nine incandescent lamps is pro- 
vided with s.P. switch and p.p. fuse, and each 
arc lamp circuit contains p.P. switch and p.P. 
fuse. The boards are mounted in cast- 
iron cases, thoroughly watertight and 


Limited, who also supplied and fixed the main an 
boards and distributing boards, motor mains, &. 
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Fic. 9.—GENERAL VIEW OF WELDING PLANT. 





Fic. 10.—WELDER FoR Heavy Work. 


dust-proof. The wiring is protected by heavy iron enamelled tubing, 
securely fixed to the steel work of the roof and to the walls. 
whole of this work was carried out by Messrs. Drake & Gorham, 


Liquid Fael.—In a pacer recently read before 
the National Electric Light Association at Cincinnati, 
Mr. James W. Warren described the method of hand- 
ling the liquid fuel at the generating station of the 
Los Angeles Electric Company. The fuel is pumped 
from the main storage tank to the furnace supply tank 
of 100-barrel capacity. In this tank the oil is 
heated to 80°F. It then passes to a pair of small 
duplex steam pumps, which give it 20 lbs. gauge 
pressure. The oil next traverses pipes within the 
breeching of the boilers, which heat it to 190° F., 
then on to the burners. The burner is of the 
spray type, using steam as the medium for spraying 
the oil. These burners consist of two circular discs, 
14 in. in diameter, slotted, and arranged in such 
manner that the oil, fed by separate pipe to the lip 
of theyupper disc, meets the steam at its orifice just 
under this lip. This steam forms a fan-tail spray, 
which breaks up the oil into particles sufficiently 
small to ignite immediately by the heat of the brick 
lining of the furnace and the Jayer of bricks upon the 
grate bars. Each one of these burners has an evapo- 
ration efficiency of 3,000 barrels of water per hour, 
from and at 190° F. The sound of combustion pro- 
duced by these burners is comparatively soft. The 
flame fills the furnace box, covcring the entire 
furnace box sheets of the boiler. This gives active 
heat action to all of the evaporative surface of the 
fire sheets without unduly heating any one particular 


portion, and, at}-the same time, perfect combustion is taking 
place, as denoted by the absence of any coloured gases leaving the 


d other switch. 
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ELECTRIC PLANT AT GERSTHOFEN, 
GERMANY. 


Tue accompanying illustration shows a large motor-gene- 
rator recently installed at Gersthofen, by the Lahmeyer 
Electrical Company. ‘The alternator is of the three-phase 
type, designed for a load of 1,250 Kw. at a pressure of 
5,500 volts, running at 94 revolutions per minute. The 
rotating field magnet has a diameter of 6,000 mm., and 
carries 64 poles; the armature winding is placed in 384 
slots. The exciting current (as generator) is 60 amperes 
at 220 volts on full non-inductive load, increasing to 80 
amperes with a power factor of 0°7; the regulation with a 
power factor of unity is about 6 per cent., and the efficiency 
94°5 per cent. The weight of the rotor is 54 tons, of the 
stator 88 tons, and of the copper 3 tons. 














1,000-kw. LanMEYER MorTor-GENERATOR AT GERSTHOFEN. 


The direct current machine is rated at 1,000 kw. at 240 
Volts, and 94 revolutions per minute. The armature is 3,800 
mm. in diameter, and is of the usual slotted drum type ; the 
field magnet carries 24 poles, and measures 5,200 mm. over 
all. The commutator consists of 816 segments, and there 
are 24 sets of 10 carbon brushes each. The efficiency of 
ro ae is 95°8 per cent., and the temperature rise 








Messrs. Meldrum’s New Works.—Messrs. Meldrum 

Tos., owing to the rapid growth of their business, have been com- 
pelled to build works four times the size of their present ones in 
City Road, Manchester. These are situated at the side of the 
railway at Timperley, and adjoining the canal. The power house, 
pattern shop, and foundry are on the western side of the railway, 
the foundry not yet being completed. The main machine and 
erecting shops and offices are on the eastern side of the railway, 
and the cables shown in fig. 1 above were laid from the power 
house to these, through the railway arch. The cables consisted of 
two ‘5 lead-covered cables and four pilot wires, and were laid in 


Howard asphalt troughing, as will be seen. This troughing was 
particularly suitable for this case, as there were no less than four 
bends of varying radii to be encountered, and these bends in the 
troughing were readily made on the spot, an accomplishment which 
is thought to be impossible with any other kind of troughing. 
All the shops will be driven and lighted electrically. Electric 








Fic. 2.—Cross-Srecrion oF Mams in Howarp TROoUGHING. 


cranes will be erected in the foundry and in the main machine 
shops; most of the machines being, comparatively speaking, light, 
will be driven by one line sbaft and motor in each bay. In fig. 2 
we show a cross-section of the cables as laid in the troughing. 
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HIGH PRESSURE OIL-BREAK SWITCHES. 


THE enormous increase in the use of electricity for all purposes has 
necessitated important changes in our generating stations. As the 
areas to be served have rapidly increased, corresponding increases 
have been made in the size of these stations and in the electrical 
pressures employed. The change has been due, not only to the 
great natural growth, but to the consolidation of generating 
machinery into fewer stations. Instead of a number of separate 
stations, containing relatively small units producing electricity at 





Fig. 1. 


comparatively low voltage with relatively large transmission losses, 
we now frequently find one large central station containing 
units of great size generating electricity at high pressure. 

It is evident, however, that great advances in the capacity and 
voltage of generators would be useless, if not positively dangerous, 
unless adequate means for controlling and switching the electrical 
current were at hand. The evolution of the dynamo was fora time 
more rapid than that of the devices for controlling and switching 
heavy currents at high pressure. As a result, a number of machines 
of large size were placed in operation with comparatively inadequate 
methods of switching and controlling. 





Fig. 3. 


The opening of circuits carrying heavy currents with inductive 
loads is not possible with the old types of switches, though these were 
quite suitable forthe service for which they were designed. These 
circuits are controlled with great facility, certainty and safety under 
all conditions of load even up to a short circuit by the oil switch, 
which is essential for the sure control of most modern alternating- 
current systems. 

In connection with this subject, it may be of interest to our 
readers to briefly describe and illustrate the oil. switches of the 
British Thomson-Houst »n Company, Limited, of Rugby, who have 
made a special study of this subject, and offer a complete line, 


having a wide range of applications. Their switches, which are in 
successful commercial service, are divided into four classes as 
follows :— 

1, The Form I oil switch, designed to rupture loads which under 
emergency conditions cannot exceed 850 to 1,200 Kw. three-phase, at 
pressures not exceeding 3,500 volts. 

2. The Form F oil switch, designed to rupture loads which under 
emergency conditions cannot exceed 3,500 kw. three-phase, at 
pressures not exceeding 6,600 volts. 

3. The Form K oil switch, designed to rupture loads which under 





Fig. 2. 


emergency conditions cannot exceed 7,000 kw. three-phase, at 
pressures not exceeding 15,000 volts. 

4. The Form H oil switch, used for the interruption of circuits 
carrying power in excess of that which may be regarded as the limit 
of the Form K switch. 

Instead of blades, the Form I oil switch has contacts similar to 
those used in the well-known B.T.-H. tramway controller. These 
contacts are carried upon a pivoted block of specially-treated wood, 
and are operated either by a handle connected directly to the 
switch, or by a link passing through the switchboard and connecting 
with a handle fastened to and pivoted on the front of the switch- 


4 





Fia. 4. 


board. The stationary fingers and the moving contacts are supported 
from the same frame. The entire mechanism of the switch is, 
therefore, supported from above, and when assembled constitutes a 
single element which can be directly attached to its support. The 
oil vessel is supported from this frame, and when in position the 
stationary and moving contacts and supporting block are com- 
pletely submerged in oil. The oil vessel may be easily and quickly 
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detached and removed from the switch for inspection or renewal of 
the oil without removing the switch or dis-assembling any portion 
f it. 

" The Form I oil switch is manufactured single, double, triple and 
four-pole, for both single and double-throw and in two general 
styles :—(1) The back-of-panel form is provided with lever and 
handle for operation from the face of the board. (2) The separate 
base form, shown in figs. 1 and 2, for installation directly upon a 
wall or framework. This switch may be used independently of a 
switchboard for the operation of induction motors, &c. It is provided 
with a handle carried directly upon the switch, and is a complete 
device in a single element. 








Fig. 5. 


The use of the Form I switch is strongly recommended in con- 
nection with circuits which have to be opened under inductive load 
at voltages of 250 or higher. Double-throw Form I switches are 
provided with a locking catch, which is operated by means of a 
rod and handle. In the back of the panel form this handle is 
situated on the face of the board. On throwing the switch open in 
either direction, the lock catches and holds the switch at the open 
position, thus preventing the switch from being thrown completely 
over with a single motion. The switch is released from the locked 
open position by drawing the trip handle forward. This motion 


leaves the switch free to be thrown in either direction. To throw - 


the switch completely over from one side to the other, the trip 
handle need only be held forward, thus preventing the safety lock 
from acting. 

The Form F oil switch is designed specially for use on systems 
which require double-throw switches in connection with circuits of 
greater kilowatt capacity than those for which the Form I switches 
are suitable. Form F switches are, however, manufactured single- 
throw when required. The Form F and Form I switches are similar in 
construction. The contact blades are carried upon a pivoted block of 
specially treated wood, and, in common with the clips, are supported 
from above by a single metal frame, forming a single element for 
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direct connection to the switchboard. The oil vessel for the 
Form F switch is supported from the upper frame, as in the Form I 
switch, and when in position the blades, blocks, and all exposed live 
parts are completely submerged in oil. The oil vessel may be removed 
without taking down or disconnecting the switch, and without dis- 
assembling. The Form F oil switch is designed for switchboard 
use only, and is operated by means of a lever, one end of which is 
attached to the pivoted block, and the other end to a handle on the 
face of the board. 

Double-throw Form F switches have a locking mechanism similar 
to that used on the Form I switches. 

The Form K oil switch is manufactured single, double and 
triple-pole, single throw only, and in three general forms :—(1) 
Hand operated for mounting directly upon the switchboard (fig. 3). 


(2) For installation at a remote point within fireproof cells, and for 
hand operation from the face of the board through a system of 
levers and bell cranks (this construction is used in connection with 
systems in which the pressure exceeds 5,000 volts. (3) For com- 
bination with a tripping mechanism, making the switch automatic. 
This tripping mechanism is equally applicable to the form used 
by = face of the board or to the form for remote installation 

g. 4). 

The Form K oil switch has all live parts supported from a single 
base or frame which constitutes the top of the switch, and the com- 
plete switch may be attached to any appropriate support as a single 
piece of apparatus. The mechanism consists of one or more metal 
contact pieces, depending upon whether the switch be single, 
double, or triple-pole. Each contact piece is carried upon a rod of 
specially-treated wood. The rod or rods are connected to a cross 
head, which, when operated by the system of levers, moves in a 
vertical plane. The clips with which the contact pieces make con- 
nection are supported from the frame by porcelain insulators, 
thoroughly insulating all live parts. The switch is enclosed when 
the contact pieces are in their upper position, and in opening the 
switch these contacts drop into the lower portion of the oil tank. 
The clips, contact pieces, and all exposed live parts are completely 
submerged in oil when the tank is in place. It should be par- 
ticularly noted that no leads are introduced through the oil vessel, 
therefore there is no opportunity for leakage, and no difficulty in 
the removal of the latter. 

As in the Forms F and I switches, the tank is supported from the 
upper frame, and: may be removed without taking down or dis- 
connecting the switch and without dis-assembling. 

Form K switches are designed to rupture loads under emergency 
conditions, such as a short circuit immediately beyond the switch 
on the load side, not exceeding 5,000 kw. single-phase or 8,500 kw. 
three-phase. In excess of 4,000 kw. single-phase or 7,000 kw. three- 
phase they are not as a rule mounted directly upon the panel. 

For service in connection with circuits which under emergency 
conditions can exceed 2,500 Kw. three-phase or 1,500 Kw. single- 
phase, single-pole switches are generally used, each pole being 
placed in a separate fireproof compartment. These are arranged in 
groups of two, three and four single-pole switches of the remote- 
— type, operated by one handle, and suitable for mounting 
in cells. 

To make the Form K switch automatic, and to have it perform 
the functions of an automatic circuit breaker, two forms of tripping. 
mechanism are employed. The type selected depends upon whether 
the switch is installed directly upon the switchboard or in cells at 
a remote point. The first, or switchboard, form of tripping 
mechanism for Form K switches is shown in fig. 4. It consists of a 
set of coils upon the face of the board, operating armatures which 
actuate a release catch on the link connecting the switch and the 
handle. The operation of this arrangement will be understood by 
reference to the diagram, fig. 6. The tripping coils are energised 
from the secondaries of transformers connected in series with the 
main circuit of the switch. When the switch is thrown open auto- 
matically by means of the tripping coils, the operating handle on 
the face of the board remains closed, the link moving forward 
through the handle. This movement serves to indicate that the 
switch has automatically opened. 

The handles of Form K oil switches for automatic operation are 
provided with a thumb button, which will be noted in the illustra- 
tion, fig. 4. This button must be pressed downward in opening the 
switch by hand. 

The automatic feature used with the remote control type of 
switch is not on the panel, but is placed at the bell crank of the 
operating mechanism nearest the oil switch. It consists of a magnet 
with a single tripping coil. The armature of this magnet trips a 
toggle, by means of a light wooden rod, thus permitting the switch 
to open with the least possible delay. 
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By reference to the diagram, fig. 7, it will be seen that the trip- 
ping coil is normally shunted by the closed contacts of the overload 
relay. The relay coils are connected permanently in series with 
the secondaries of transformers, the primaries of which are in series 
with the main circuit. When the relay operates on overload or 
short circuit, the contacts are opened against the pressure of springs, 
and the tripping coil is then included in series with the secondaries 
of the transformers and the relay coils. The oil switch will be 
opened on the operation of one or both of the relay members. 

The triple-pole, Form H oil switch (fig. 5), consists of three 
elements forming the three poles of the switch. Each single-pole 
element is formed of two cylindrical vessels containing the oil and 
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contacts. Each cylinder is mounted on a porcelain insulator, and 
these with their cylinders are attached to one sliding platform. Con- 
nection is made between the two vessels, forming a single-pole 
element, by a U-shaped copper rod which makes and breaks contact 
in the oil. 

The switch is mounted in a brick compartmept with soap stone 
top and bottom, adjacent poles being separated by a brick 
partition. It is operated by a motor driving a worm gear, which 
transmits the motion to a crank and er:ss head through a friction 
clutch. At both ends of the stroke the 
crosshead compresses a spring which, as soon 
as the crank passes the centre line, instantly 
throws the crosshead to an open or closed 
position, depending upon whether the switch 
was at the time open orclosed. The friction 
clutch permits of this rapid movement, as the 
dogs hold the disc from moving against the 
normal direction of rotation while permitting 
itto move freely in the direction of rotation. 
The cross-heads and contact rods are con- 
nected together by wooden rods which 
provide for the mechanical movement, and 
also thoroughly insulate the different poles. 
The motor is controlled by means of a 
single-pole double-throw hand-operated switch, 
one throw being used to open and the other 
to close the oil switch, and in addition an 
automatic switch is mounted on the base. 
When the hand-operated switch is thrown the 
motor starts and runs until the crank has 
arrived at a certain position, when the auto- 
matic switch opens the motor circuit and lights 
a lamp, which informs the switchboard 
attendant that the switch has operated. 

These switches can be made automatic by 
means of relays, which close the motor circuit 
on a predetermined condition of load. The 
relays can be made to operate instantaneously 
on an overload or short circuit or on reversal 
of current. A time-limit attachment can also 
be added. 

Oil switches, as above described, are in successful use by the 
Niagara Falls Power Company, and the Metropolitan and Man- 
hattan Railways, of New York; and the British Thomson-Houston 
Company, Limited, have recently closed a contract for 92 of their 
type F’, Form H, oil switches for use in the generating station of the 
Metropolitan and District Railway, of London, since sold and trans- 
ferred rf the Underground Electric Railways Company, of London, 
Limited. 











ELECTRIC POWER FROM BLAST FURNACE 
GAS. 


A PERUSAL of the Transactions of the Iron and Steel Institute 
during the last seven years, and other published matter, clearly 
shows that the dust carried by the gas as it leaves the blast furnace 
is the chief problem to be attacked in the application of this gas to 
internal combustion engines. 

Under exceptional conditions, the gas has been employed in gas 
engines when taken direct from the tube supplying the boilers, the 
only cleaning apparatus other than dust catchers of large capacity and 





Fic. 1.—100-1.n.P. ENGinz ORIGINALLY INSTALLED aT 
SHEEPBRIDGE. 


long tubes being an arrangement of coolers. However, attempts 
to follow this plan at other works only resulted in failure ; but the 
patented system of the Blast Furnace Power Syndicate, Limited, of 
Westminster, has been applied with success to furnace gases carrying 
a very high proportion of dust, with the result that no deposit accu- 
mulates in the gas engine cylinders. 

This system has been applied to furnaces using as fuel (1) splint 
coal, (2) coke and coal, (3) coke only, and in all cases the cleaning 
of the gas was perfect, even though the original content of dust in 
the gas was very much higher than was the case where fan systems of 
cleaning had been applied. 





The syndicate have supplied gas treatment plant to seven 
installations, and in every case the gas was thoroughly cleaned 
from dust, and the content of moisture was reduced to about 1 per 
cent. only, while at the same time the temperature was reduced 
below that of the atmosphere, thus causing the gas to have a high 
degree of density. Their experience has developed a standard set 
of apparatus, each portion of which is indispensable. 

The pioneer plant arranged by Mr. B. H. Thwaite in 1895 is still 
running, developing current for electric lighting. This installation 
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Fiq. 2.—100-1.H.P. ENGINE Recentity Put Down at SHEEPBRIDGE IRON WoRKs. 


was followed by one of 150 uP. at Borbeck, Westphalia, the gas 
engine driving an alternator, the current from which was applied 
to the manufacture of calcic carbide. 

Following the success of this plant, it was decided to lay down 
gas-cleaning plant and engines up to 4,000 u.p. Of course, the gas, 
once properly cleaned, can be applied to any gas engine of suitable 
design for working with this poor gas. 

The installation just mentioned was installed to supply power 
for the manufacture of calcic carbide, and also power and light for 
the collieries and districts in the neighbourhood. 

In this country the most important installation, from an electrical 
engineer’s point of view, is that at Sheepbridge Iron Works, near 
Chesterfield. This installation includes two 100-H.P. gas engines, 
with the necessary gas treatment plant, which are shown in the 
accompanying figures. 

The blast furnaces use a mixture of coke and coal, and the 
effluent gas carries 12 gm. of dust per cubic metre, or about four times 
the weight in the gases at Seraing. The dynamos generate direct 
current, and supply power to motors for cranes, furnace-tramway, 
blowers, and a sand mill, as well as arc and incandescent lighting. 

The exceptional experience gained by the syndicate has enabled 
them to design a gas engine for use with blast furnace gas, which 
includes many special features. ; 

Owing to the low percentage of hydrogen and hydrocarbons, this 














Fig. 3.—CLEANING Puant FoR Briast-FuRNACE Gas AT 
SHEEPBRIDGE IRON WORKS. 


gas permits of a high degree of compression, with its accompany1ng 
increase in efficiency, without any pre-ignition; a special arrangement 
of ignition tube ensures the regularity of explosion, and scavenging 
is applied to remove the products of combustion from the clearance 
space. Though the engine shown in fig. 2 is a single cylinder 
one, the addition of another cylinder, to double the power of the 
unit, would not necessitate any increase in the fly-wheel weight or 
crankshaft strength. The cylinders can be arranged on either side 
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of the dynamo, or fly-wheel, where belt driving is preferred, and 
the necessary regularity in cyclic and governing speed can readily 
be provided for running alternators direct coupled. 

The plant at Sheepbridge has been running over two years, and 
the following are the results of a working test made by Mr. 
Horace Allen in conjunction with the works’ staff :— 

Engine, Otto cycle, single cylinder 22.-in. diameter x 30-in. 
stroke, driving by belt. Dynamo rated at 300 amperes, 230 volts, 
at 500 r.p.m. Four furnaces in blast, using a mixture of coal and 





Fia. 1—GEaRED Motor. 


coke. Temperature of gas entering washer box, 236° F.; at engine 
room, 67°F. Analysis of gas, per cent.:—COs, 78; CO, 22°4; 
O, 22; H, 38; CHy, 0°; N, 630. Calorific value of gas, 
89'4—93'3 B.Th.U. per. cub. ft. at 60° F. Pressure of gas at holder, 
14—1; in. Maximum pressure in cylinder, 199 lbs. per sq. in. 
Compression, 110 lbs. per sq. in. Mean effective pressure, 51 lbs. 
per sq. in. Speed, 154 r.p.m. Number of ignitions, 66°4 per 
minute ; possible number, 77. Average 1.H.P., 97°5. Output, 230 
volts, 200 amperes = 46 kw. Efficiency, B.H.P. + 1.H.P., including 
losses in belt, fan, pump and countershaft, 63‘1 per cent. Volume 
of gas per 1.H.P.-hour, 108 cub. ft. B.Th.U. per 1.H.P.-hour, 9,655. 
Thermal efficiency, 1 H.P., 26°3 per cent. 

As regards economy, it is not disputed that it requires six times 
as much gas consumed under boilers to develop the same power as 
when gas engines are employed, and further, the enormous waste of 
this gas at ironworks under existing conditions can all be pre- 
vented and the gas turned to profitable account at the trifling cost 
required for cleansing. 

The indicator diagrams developed in the Blast Furnace Syndi- 
cate’s engine show, first, a very satisfactory thermo-dynamic 
efficiency to be obtained, the net mechanical efficiency being very 
high; second, a very uniform turning effect on fullload. Wherever blast 
furnaces skirt an electric railway they should, as first suggested by Mr. 
Thwaite, be made to provide the power for driving the electric 
generating machinery for supplying energy to the railway electric 
motors. By this means the railways will be a source of profit to 
the ironmasters, and in return will secure electric energy at the 
lowest cost. 

In the Blast Furnace Power treatment system the centrifugal 
effect of the fans is always applied to gas cooled to atmospheric 
temperature; by this means not only is the centrifugal effect .more 
complete, but there is far less power absorbed than when the gas is 
introduced hot into the fan, because with the gas at, say, 700° F. 
70 per cent. more power is required, independently of the slip, 
which is very serious, owing to the elastic character of the gas in a 
heated state. 

The syndicate relies on the atmosphere as the cooling agent, 
the object being to avoid as much as possible the introduc- 
tion of water into the gas. 








Workshop Motors.—The Western Electric Company, 
of North Woolwich, E., manufactures a series of motors capable 
of meeting the various conditions of modern practice. They are 
entirely interchangeable, and are made in the enclosed, semi- 
enclosed, and open types, as shown in figs. 1 and 2. They 
are used extensively in workshops and factories for driving drilling 
machines, lathes, blowers, pumps, &c., and they are so designed and 
arranged that very fine regulation in speed can be obtained when 
desired, as in the case of printing presses. In some instances these 
motors are provided with chucks and used for counter-sinking, 
Tamming and buffing machines. The company also manufactures 
special machines for elevator work in the enclosed and open types 
which embody improvements suggested by a long experience. These 
machines are also frequensly used for other work, such as driving 
rail cutters, planers, &., used in steel plants, also for working sand 
mills and machinery in cement works, which last is a most severe 
test for motors, seeing that they are practically covered with dust 
and dirt. The machinery at the company’s factory is all driven by 
motors of Western Electric manufacture. 


Electrical Gold Dredging.—The rivers of all gold- 
bearing countries probably contain large quantites of free gold. 
The river beds form long natural sluice boxes, in the bottom of 
which the gold settles that has been washed out of the surrounding 
country during long ages of denudation. Smaller streams and 
rivers have been diverted from their courses, and much gold has 
been taken from the dried bed. This diversion is not always pos- 
sible or practicable, because of the nature of the surrounding 
country or of the size of the river to be dealt with. It then 
remains to deal with the subject on different lines, and to the 
Colony of New Zealand must be awarded the palm in respect of 
those methods of dredging that are rapidly extending, not only in 
New Zealand, but in other countries. The type of dredger 
employed has been perfected in New Zealand, and much experience 
has had to be purchased by Americans and others who have refused 
to avail themselves of New Zealand methods, and have gone on lines 
found not to be the best. Quartz-mining has not of late years been 
a very great success in New Zealand, and at present attention 
seems to be all directed to dredging, and many of the dredging 
schemes have been a magnificent success. 

We note in the Government report for last year that a dredger 
was in course of construction for a series of claims extending 
about three miles along the Molyneux or Clutha River, at which 
it was impossible to get London capitalists to look, despite the 
fact that other lengths of the river were showing good returns. 
On March 31st, 1901, no fewer than 145 dredgers were at work. 
Only 11 were standing idle, and four were removing to fresh sites, 
while no fewer than 122 were building. Though steam-power is 
that ordinarily employed to work a dredge, electricity has been 
adopted at Miller’s Flat and on Fourteen Mile Reach of the Clutha 
River, water-power being employed to generate the electricity. 
An electrical dredge ie under construction at Earnscleugh Flat, near 
Clyde, the power being got from the Frazer River. In California 
several electric dredges have been designed by a New Zealand 
engineer, Mr. R. H. Postlethwaite, now of the Risdon Ironworks, of 
San Francisco. Mr. Postlethwaite uses separate motors for each de- 
partment of the dredger’s work. A dredge to work at 30 ft. depth 
and to stock tailings 30 ft. high, has six motors, viz., for buckets, ladder 
winch, line winches, centrifugal pumps, screen and elevator, and sand 
pump. The above-named Earnscleugh dredge has a position of 
132 ft. in length, a stern breadth of 35 ft., a bow breadth of 25 ft., and 
a forward and aft draught of 6 ft. and 7 ft. 6 in. respectively. It 
will dredge 50 ft. in depth, has buckets of 6 cubic ft. capacity run 
at 11 buckets per minute. The revolving screen is 30 ft. x 7 ft. 
diameter. The elevator is 118 ft. between centres to stock tailings 
70 ft. above water line. A Tangye centrifugal supplies 2,000 


‘gallons per minute for sluicing. The main motor is 100 BHP. 


The electrical plant was supplied by Brown, Boveri & Co. 

New Zealand contains five water powers, and the current of the 
Clutha River itself is so rapid that it is quite probable that float 
mills moored in the current would generate considerable power. 
That the dredging industry willextend is certain. Only those who 
have done dredging know its fascination. The rivers and 
alluvial flats of New Zealand are full of gold, and will afford a 
supply of the metal for long years to come. Gold dredging is not 
new. For years it has been practised in Piedmont, chiefly, we 





Fic. 2.—Opren-Type Moror. 


believe, by Dutch capitalists, who worked the flats of the 
Orco and other gold-named tributaries of the Po. The 
dredges simply worked along like worms in what the French 
term wn trow qui marche, i.e.,a hole which is filled at one end by 
spoil dredged up at the other, the dredge sucking out the gold, so to 
speak, from the dirt it passed through its body. .The natural water 
level of the river flats sufficed to float the dredge which simply 
moved forward through the flat country in a hole big enough to 
floatit. No doubt large quantities of gold exist in the river beds 
of British Guiana, and will be a source of attraction in their turn. 
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SINGLE-PHASE MOTORS FOR FACTORY 
DRIVING. 


THE accompanying illustrations show some of the applica- 
tions of single-phase induction motors to the driving of 
small machines in a tobacco factory—that of Messrs. A. I. 
Jones & Co., Limited, at Hammersmith. The motors, which 
were supplied by the Langdon-Davies Electric Motor Com- 














Fia. 1—Moror-DrivEn AIR-COMPRESSING MACHINERY FOR Topacco PRESSES. 


pany, Limited, are of their standard “ low-speed” type, 
numbering six in all, and varying from 1 to 3 B.ELP.; 
they run at 1,370 and 1,440 r.p.m., with a supply 
pressure of 110 volts, frequency 50. Fig. 2 shows a 
3-B.H.P. motor, fixed on a wall to drive a grindstone for 
sharpening the knives used in cutting the tobacco, of which 
a number are seen in the foreground; this motor is running 
all day long. In fig. 1 four tobacco presses are shown, 
together with the air-compressing plant, which is driven by 
a 3-B.H.P. motor, similarly fixed on the wall, and in use all 
day. Each of these presses is capable of exerting a pres- 
sure of 4 tons per sq. in., but is usually worked at half this 
pressure, and can press 200 lbs. of tobacco at once. Fig. 3 
shows three motors—two of 3 B.H.P., and one of 1 B.H.P.— 





eee 


_ The motors are supplied through the same meter as the 
lighting circuits, the whole of the premises being electrically 
lighted, so that no data are available as to the cost of energy 
for motive power alone; but it may be of interest to men- 
tion that the account for the quarter ending June 30th last 





Fia. 2.—Motor-DRIvEN GRINDSTONE. 


was £16 11s. 8d., including all the electricity used in the 
building for lighting and power. 

The remaining illustrations refer to Messrs. Chibnall’s 
bakeries, in the same district, where five motors of powers 
from } to 3 BHP. are installed. These are of the 
“Standard” type, and run at 2,700—2,800 r.p.m., 110 
volts, 50 cycles per second. Fig. 4 shows a }-B.mP. 
motor supported on brackets from the ceiling, and driving 
a Morton’s sponge mixer by belt through a countershaft, 
Fig. 5 is a view of a 3-B.H.P. motor driving a biscuit brake 
in a similar way; this works throughout the day, two days 
a week. Fig. 6 is another view in the same room as the 
last, and represents a 3-B.H.P. motor geared to a biscuit 
machine, working the same hours as the biscuit brake. 








Fia. 3.—Motor-DRIVEN Tospacco-Curtina MACHINES. 


driving tobacco-cutting machines. In this case the motors 
are fixed on the floor close by the machines, together with 
their starting gear. The larger machines are at work on the 
average for 34 hours per day, and are each capable of cutting 
150 lbs. of leaf per hour; the smaller machine will do about 
one-third of this. A 2-B.H.P. motor is used for driving a 
fan to dry the tobacco. 
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Fig. 4.—Moror Drivina Sponge MIXeEr. 


Here, again, the power consumed by the motors is in- 
separable from the consumption for lighting, the latter being 
very extensive. However, as the whole charge for elec- 
tricity for the last quarter was only £6, the consumption of 
the motors must have been very small. 

In a similar bakery at Leeds, the following figures were 
ascertained :—Working week, 444 hours; price of energy, 
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Fig. 5.—Moror Drivine a Biscuit BRaKrF. 


2d. per unit; one 
16-B.H.P. motor 
driving biscuit 
plant, and one 10- 
B.H.P. motor driving 
mixing machines, 
consumed 106 units 
per week, costing 
17s, 8d.; one 4- 
B.H.P.,one 6-B.H.P., 
and one 1-B.H.P. 
motor, driving 
hoists and _ spice 
machines, consumed 
70 units per week, 
costing 11s. 8d.; 
two4-B.H.P. motors, 
driving dough and 
cake machines, and 
one 1-B.H.P. motor 
driving a biscuit 
brake, consumed 79 
units per week, 
costing 13s, 2d. 
From these data 
some idea of the 
running cost may be 
gathered. The 
motors were all 
of the Langdon-Davies “Standard” type, running at 
200 and 400 volts, 83 cycles per second, at speeds of 1,560 
to 2,370 r.p.m. 











Feed Heaters.—The feed water heaters which are supplied 
with the patent Row tubes are made by Messrs. Royles, Limited, of 
Dalham Engineering Works, Irlam, near Manchester. The prin- 
ciple of the tube is pretty familiar to central station engineers, and 
some reference to it was made in our Special Traction Number of 
December 13th, 1901, but the firm have had detailed descriptions of 
their apparatus drawn up in illustrated lists which are available 
for any of our readers who require them, 





Green's Economisers for Power Stations,—The fuel 
economiser is considered practically indispensable in the modern 
electric power plant. Messrs. E. Green & Son, of Manchester, have 
established a capital reputation all the world over in this connec- 
tion, and at the present time they are doing a very large trade, 
having orders on hand for some of the largest stations in the 
world. It has already been stated in our columns that the company 
is to carry out the largest fuel economiser order on record—viz., 
10,000 pipes for the underground electric railways of London. 
Pamphlets relating to this special form of economiser will be sent 
to anyone desiring them, on application, 





Fia. 6.—Moror GEARED TO Biscurr MacHINE. 





NEW POWER SWITCHBOARDS AT THE 
CITY ROAD WORKS. 


THE increase in the demand for electricity for motive power in the 
districts of St. Luke’s and Clerkenwell has called for considerable 
extensions in the switch gear at the City Road station of the 
County of London and Brush Provincial Electric Lighting Company, 
which have been carried out by Messrs. Ernest F. Moy, Limited. 
The power system is unique, in that it is carried out exactly like a 
tramway power system, using direct current at 550 volts, with one 
pole earthed. A full description of the station was given in our 
issues of March 9th and 16th, 1900; the following additional 
particulars relating to the new switchboards will doubtless be of 
interest. For these we are indebted to Mr. W. J. Dale, the resident 
engineer at City Road Station. 

The main switchboard shown in figs.1 and 3 is arranged for 
controlling the generators on the 550-volt power supply. It is fitted 
with three motor-generator panels, three generator panels, and a 
main wattmeter panel, on which the battery instruments, switches, 
&c., are also mounted. The panels are of enamelled slate, and are 
supported by a framework of rolled-steel joists, from which they 
are insulated by 
ebonite bushings. Two 
blank panels have 
been provided co as 
to allow for future 
extensions. 

The main omnibus 
bars are of drawn cop- 
per, 6 in. X 1 in. 
that for the positive 
side is fixed above 
the panels, being car- 
ried on porcelain in- 
sulators set in the 
wall; the negative 
bar, which is earthed 
at the station, is fixed 
in a similar manner in 
the resistance chamber 
below the switch gal- 
lery. All the fittings 
carried on the panels 
are on the positive 
side. 

The motor-gene- 
rators are between 
the 550-volt direct 
current power circuit 
and the high-pressure 
two-phase circuit of 
the station, and are 
used as generators on 
either service as 
necessary; the two- 
phase side is con- 
trolled from the Fer- 
ranti board close by. 
The panels for the motor-generators are fitted with starting 
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Fic. 1.—Nerw Powsr SwitcHpBoarps at City Roap Station. 


switches, main ammeters, shunt iammeters, and both maximum and 
return current circuit breakers, the latter being arranged with 
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switches in the shunt windings so that they can be prevented from 
opening while the direct-current side is motoring. 

















Fic. 2.— FEEDER SWITCHBOARD. 


The generator panels are fitted with single-pole switches of the 
‘Acme Patent ” type to carry up to 1,500 amperes, ammeters, inte- 
grating wattmeters, field switches, and both 
maximum and return-current circuit-breakers. 
A voltmeter plug is also fitted on each panel, 
so that an incoming machine may be connected 
to one of two illuminated-dial voltmeters carried 
on a swing bracket at the end of the generator 
panels, the remaining voltmeter being continually 
on the bus-bars. 

The main wattmeter panel is fitted with two 
sets of instruments comprising ammeter, integ- 
rating wattmeter and recording ammeter; one set 
has a capacity up to 1,000 amperes, and the 
other set 4,000 amperes. At times of light load 
the smaller set is used, so as to ensure greater 
accuracy of measurements; the change-over 
is effected by a two-way switch of very massive 
construction, made on the “Acme Patent” 
principle, which carries the whole of the power 
load. 

As before mentioned, the wattmeter panel 
carries some instruments for controlling the 
battery. These consist of a recording ammeter, 
recording voltmeter, indicating ammeter and 
voltmeter, and maximum current circuit-breaker. 
All the battery instruments are of the centre zero 


type. 

The shunt regulating resistances and switches, 
which are of Moy’s “straight-line” pattern, 
are fixed in the resistance room below, and 
operated by polished handwheels carried on 
cast-iron columns in front of the panels. Each 
column is fixed directly opposite the centre of 
the panel it controls, and an indicating nut, 
carried on a screw cut on the spindle within 
the column, projects through a slot so as to 
show the amount of resistance in circuit. 

The maximum current circuit-breakers are 
fitted with Moy and Bastie’s patent time 
governor; the object of this is to give the 
feeder circuit-breakers time to act in the event 
of an overload without the one on the generator 
also opening, as one of the obj«ctions often 
raised against circuit-breakers is that they act 
too readily. With two circuit-breakers connected 
in series, one fitted with this form of time 
governor and one without, even when both are 
set to act at the same current, the one without 
the time governor may always be relied upon to 
open first under any conditions, and t©2 one 
fitted with the time governor will only come 
out should the necessity arise for it to act. A 

The return current circuit-breakers, which are also of the Moy 





and Bastie type, may be adjusted to open the circuit down 
to a reversal of from 5 to 8 per cent. of the full carryin, 
capacity. ’ 

As will be seen from the illustrations, deep partitions of ena: 
slate are fitted between the various pot sag to prevent pe is 
between the circuit breakers. As the board is very compact, and 
everything is crowded into a very small space, this can be readily 
appreciated ; the total length of the board is only 183 ft. 6 in. 

The adjoining illustration, fig. 2, is a view of the 550-volt direct- 
current feeder panels. This is also a single-pole board. At present 
12 panels have been fitted, each having a carrying capacity up to 300 
amperes. The panels are arranged on the cellular principle, the 
partitions fixed between them being carried by cast-iron chairs 
bolted to the supporting framework of rolled steel joists, indepen- 
dently of the fixings of the panels themselves. The framework igs 
fixed hard against the wall, as it is unnecessary to get at the back 
at any time, the feeder and bus-bar connections being made on the 
front. This construction allows a whole panel to be removed in 
about half an hour, without any risk of interfering with the adja- 
cent panels or interrupting the supply, and it is also used by Messrs, 
Moy in the arrangement of their high pressure boards. 

Each feeder panel is fitted with a maximum current circuit- 
breaker, with Moy & Bastie’s time governor, in this case made to 
act more readily than those on the main generator board, a quick 
action knife switch fitted with carbon break, and an edgewise 
moving-coil ammeter carried on an adjustable bracket. The positive 
omnibus bar, which has a sectional area of 6 sq. in., is carried on 
insulators well above the panels; an interconnector bar of the same 
area is carried overhead to the bus-bar on the generator board. The 
two boards are fixed facing each other, one on each side of the 
switch gallery. 

All the automatic switches are fitted with alarm contacts, which are 
connected through an indicator board to a bell; thus attention is 
immediately called when an automatic switch opens. 

A small distributing board on the wall at the side of the main 
instrument board controls, through “ Mordey” fuses, all volt- 
meters and wattmeters and reversal shunt windings going to the 
negative bar below. Behind and below the panels permanent 
arrangements exist to enable any generator to be run on the 
artificial load tank without difficulty. The generator shunt-breaking 
resistances are fixed on the wall below the gallery. 

All cables running from the machines to the panels are in 2-in. 
and 3-in. cast-iron pipes, which terminate behind the panels, with 
cast-iron bellmouths flush with the tiled floor and at the centre of 
the panel. 

The generators consist of two 525-Kw. and one 600-Kw. sets, 
Two of the motor-generators are of 250 Kw. capacity and the third 





Fic. 3.—GENERATOR SWITCHBOARD. 


is a 75-Kw. set. The battery has a maximum rate of discharge of 
300 amperes, and a capacity of 960 ampere-hours. 
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HYDRO-ELECTRIC POWER WORKS AT ST. MAURICE, SWITZERLAND. 





Power Transmitted by Direct Current; 


Distributed by Alternating Current. 





A most interesting installation has recently been completed 
by the Rhone Power Company, of Lausanne, which acquired 
from the Canton of Valais the right to utilise the water- 











Fia. 1.—ExtTERI0R OF PowkER SraTION. 


power of the Rhone, 
near St. Maurice. 


The buildings consist of the machine room, and a second 
structure of two stories containing a workshop and a room 
for storage on the ground floor, and two living rooms on 
each floor for the engineer-in-charge and his assistants. 

The machine room is 110 ft. long x 46 ft. wide. It 
contains 5 units of 1,000 B.H.P. each, and two of 120 B.H.P., 
and is fitted with atravelling crane capable of carrying 12 tons. 

The present installation consists of five “ Francis” tur- 
bines, driving D.c. generators, and two similar ones driving 
three-phase alternators; also a small turbine driving a three- 
throw pump to produce the necessary pressure of oil for the 
governors. 

The turbines have been designed for the following con- 
ditions :— 


Dyaamos. Alteraators. 
Net fall of 105—112 ft. 105—112 ft. 
Water supply of 6,600cb.ft.per min. 800 cb. ft. per min. 
120 B LP. 


Guarantee togive 1,000 B.H.P. 
Normal speed of 300 revs. per min. 
Turbine- wheel 40 in. diameter 
All the turbines are of the horizontal shaft type and are 
coupled direct with the dynamos. ‘They are placed 21 ft. 
above the tail water level, and are provided with draught 
tubes. In each case the turbine wheel, the guide-wheel and 
the governor are 
contained in a spiral 


750 revs. per min. 
16 in. diameter. 





The full power which 
can be utilised is 
about 15,000 B.H.P., 
of which 5,000 B.H.P. 
is being used in the 
first instance; this is 
transmitted on the 
Thury direct-current 
system to the town 
of Lausanne, at a 
pressure of up to 
22,000 volts. 

A movable weir, 
built in the Rhone, 
near Evionnaz, takes 
the water from the 
river to the headrace. 
The water flows to 
the entrance of the 
pipes partly through 
an open canal, and 
partly through a 














| cast-iron casing, 
| which is connected 
' with the pipe line 
on one side and the 
draught tube on the 
other. 

The turbines are 
regulated by means 
of movable guide- 
buckets, and the water 
is distributed over 
the whole circum- 
ference so as to avoid 
unbalanced pressures. 
The movable guide 
buckets are con- 
nected with the 
hydraulic “servo- 
motor” of the 
governor by means 
of levers, segments of 
spur wheelsand racks. 








tunnel, for a dis- 
tance of about 1} 
miles. The head- 
race is supplied with an overflow and waste 


Fic. 2.—100 kw. THREE-PHASE THURY ALTERNATORS 


The “servo-motor” 
itself is worked 
through a special 





water sluice, and three slnice gates to pro- 
vide for future extensions without stopping 
the working of the plant. 

The pipe line is about 560 yards long, and 
8 ft. 10 in. in diameter; it is made of 
wrought-iron, in lengths of 23 ft., without 
flanges, which were riveted together on the 
spot. Inside the power house the pipe line is 
provided with flanges, and fitted with branches 
to distribute the water among the turbines. 
The pipe line, for its whole length, rests on 
concrete supports 10 ft. apart. In the middle 
of the line there is an expansion joint to allow 
for the effects of changes-of temperature. 
A throttle valve is fixed in the pipe line at 
the turbine house, which has the same 
diameter as the pipe line, and renders it 
possible to cut the water off entirely. A 
waste water valve of 14 in. diameter is 
also fixed, and the branch pipe for 
each turbine is also provided with a 














throttle valve to stop each turbine inde- 
pendently. 


Fig. 3.—THury Automatic CONSTANT CURRENT REGULATOR. 
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regulating valve controlled by the governor. The hydraulic 
pressure acting on the piston is produced by oil, which ac- 
cording to the action of the governor is directed to one or 
other side of the piston of the “servo-motor” and thus 
regulates the turbine. 

To complete the plant an air vessel, with the necessary 
fittings and gauges, and an oil reservoir, are also provided. 
The maximum oil pressure is 440 lbs. per sq. in. 

All the regulating valves of the five dynamo turbines 
are connected with one electric governor on Thury’s patent, 
which can be controlled from the switchboard. The 








Fic. 4.— Pian oF 1,000-H.p. TURBINE AND DyNamMos. 


alternator turbines are regulated by means of Escher, 
Wyss & Co.’s patent hydraulic governors. 

Messrs. Escher, Wyss & Co., of Ziirich, who are represented 
in this country by Mr. Alph. Steiger, made the turbines 
and pipe line, while the electrical part of the plant was sup- 
plied by the Electrical Industry Company, of Geneva, 

The alternators (fig. 2) are rated at 100 Kw. each, at 
3,000 volts, 50 cycles per second ; they are used for the 
lighting of the St. Maurice district. 














Fic. 6.—Hi1GH-PRESSURE D.c. GENERATORS. 


The dynamos are of 500 H.P. each, and are designed to 
produce a constant current of 150 amperes at 2,250 volts 
each ; the speed depends upon the pressure required, reach- 
ing a maximum of 300 revolutions per minute at full load. 
The field magnet has six poles, bored out toa diameter of 
1,250 mm.; the length of the armature is 700 mm., and 
the internal diameter of the core is 880 mm. The winding 
is ef the series drum type, with two turns per section, and 





there are 570 segments in the commutator. The wire hag 
a cross-section of 17 mm?., and the end connections are made 
with double strips 50 mm’. in cross-section. The resistance 
of the armature is 0°24 w at 20°C. The commutator is 
755 mm. in diameter and 140 mm. long ; there are four sets 
of brushes, each consisting of four carbon blocks having a 





Fic. 5.—SEcTION oF TURBINE. 


rubbing surface of 8 cm?. each, The commutator segments 
are insulated with mica. 

The magnet poles are of steel, joined together by steel 
cores which carry the winding. The six coils are joined in 
parallel, The field magnet system is not insulated from the 
base-plate, but the whole machine is entirely insulated 
from the ground with double-petticoat insulators (see 
fig. 6). 

All the generators were subjected to a test pressure of 


| eR EN. 





Fic. 7.—Rotor oF 23,000-Votr Dynamo. 


0 
x. 














Fic. 8.—23,000-Vorr Dynamo. 


3,700 volts, generated by the respective machines themselves, 
for a period of 10 minutes, followed by a test at the same 
pressure for 5 minutes with one of the poles earthed. The 
insulation of the various parts, measured at 1,050 volts, was 
over 10 megohms. 

The constant current regulator, fig. 3, is of the patent 
“Thury” type, operated by asmall two-pole motor running at 
1,700 revolutions per minute, and taking 50 to 60 amperes at 








o> 6 2 i be oo ED 6s bck a 6 Ge a Bh fee bet oe lll _—i“ 








1a8 


de 


is 
ets 


nts 


eel 

in 
she 
ted 


see 




















Vol. 51. No. 1,294, Seprempme 12,1902.) THE ELECTRICAL REVIEW. 465 





2° to 2°4 volts—the pressure of a small accumulator, which is 
connected in parallel with the terminals, to form a reserve 
of power in the event of interruption of the series current. 
In that case the regulator, driven by the battery, shuts down 
the turbine. 

In practice, none of the generating groups runs at a lower 
pressure than 1,500—2,000 volts, the number of sets in 
circuit being varied to meet this condition. The constant 
of the machines is 6°86 revolutions per minute to give 150 
amperes on short circuit. 

All the cables are highly insulated, to withstand a pres- 
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Fic. 9.—ELeEvatTions oF Series Motor. 


sure of 25,000 volts, and are switch-drawn into vitrified 
stoneware pipes embedded in the concrete floor. 

At Saint Maurice each pole is provided with a set of 
lightning arresters, consisting of three arm arresters and a 
Thury type C.I.E. arrester in parallel; this equipment will 
later be doubled, as it has already been at the receiving 
station. 

The insulation resistance of the line measured at 20,000 
volts between the lead and return was found to be 6°66 
megohms at 12° C., the day after a rainy day. 

Trials have been made of the practicability of utilising 
the earth as a return in case of need, from 
which it has been ascertained that the 


a similar fly-wheel is mounted on the shaft of the alternator 
coulped to each motor, as shown in fig. 10. 

The special direct-current generator employed to make 
the high-pressure tests is of unique interest. It is of the 
two-pole internal revolving field type, running at 600 
revolutions per minute. The stationary external armature 
consists of 48 coils of 500 turns each, of wire having a 
cross-section of 0°2 mm?. The machine is capable of gene- 
rating 1 ampere at 23,000 volts, and has an armature 
resistance of 700 ohms. The commutator is composed of 
96 segments, insulated with air spaces, and is of course 
stationary. The current is collected by 
means of two little metal brushes which 
slide over the internal surface of the 
commutator, carried round by the magnet 
shaft. Commutation is facilitated by the 
connection of condensers in shunt to the 
gaps between the successive commutator 
segments. The bore of the armature is 
580 mm., and the length 300 mm. 

Some of the details of this machine will 
be gathered from the accompanying illustra- 
tions (figs. 7 and 8); it is, we believe, 
absolutely the only direct current machine 
in existence working at the high pressure 
of 23,000 volts. It will be noticed that 
the output, at 1 ampere, is 23 Kw. 

We understand that M. Thury has never 
| had to repair the field magnets of any of 

his machines, some of which have been 

running 15 years, and no commutator has 

ever been replaced through wear; the 

upkeep in the series installations, for which 
M. Thury is noted, is practically nil. Some machines 
have been running 18 hours a day for 6 years with the same 
carbon brushes ! 





York Tramways.— At the meeting of the York Tramways 
Co. last week, Mr. Kincaid (chairman), said that they were 
re-railing the whole of their permanent way. Jt was 
very desirable that the company should be empowered by the 
Corporation to substitute electric for horse traction. 





losses depend solely upon the resistance 
of the terminal electrodes; but these 
tests have not yet been completed. 

At the receiving station, at Pierre de 
Plan, in Lausanne, there are five series 
motors in place; five others will be 
installed as required. Four of these are 
coupled direct to 3-phase alternators work- 
ing at 3,000 volts, for the supply of light 
and power to the town of Lausanne and its 
environs ; the fifth is coupled to a trac- 
tion generator of the Thury type. The 
motors are of the series type, of 400 H.P. 
each, taking 150 amperes at 2,100 volts, 
and running at a constant speed of 300 
revolutions per minute. They are of the 
same type as the generators at St. 
Maurice, the armatures being 550 mm. 
in length instead of 700, and having 
a resistance of 0°2 ohm each. The 
field magnets are in two series-parallels, 

















having a resistance of 02 ohm. The speed 
is maintained constant by the regulator, 
which shifts the brushes, up to 1,300 or 
1,400 volts; beyond this value the regulator varies a resistance 
in a shunt circuit across the field magnet winding, so as to 
strengthen the field. The brushes traverse an arc of almost 
90°, being opposite the middle of the pole-pieces when the 
machines are stopped. The variations of speed under 
normal conditions do not exceed 1 per cent. on either side of 
the mean. The motors are coupled to three-phase alter- 
nators, which are put in parallel with the greatest ease. All 
the motors have undergone the same tests as the generators. 
Each motor is provided with a fly-wheel of 3,800 kg., and 





Fic. 10.—400-u.P. Motor Drivinc THREE PHASE ALTERNATOR. 


Burnley Tramways.—The T.C. has decided to proceed 
next year with the construction of three branch tramway 
lines in Accrington, Manchester, and Todmordon Roads, at 
an estimated cost of £24,348. To meet the prospective 
increase of current, the Electricity Committee sought to 
spend £4,500 on extensions to the generating plant, 
but this proposal was referred back, the opinion being ex- 
pressed that it was not necessary to extend the plant. 
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HYDRAULIC TURBINE GOVERNOR. 


WE illustrate herewith the latest form of hydraulic governor of 
Messrs. W. Giinther & Sons, of the Central Engineering Works, 
Oldham, applied for the speed control of their water turbines for 





Fic. 1.—Gr1rarp TURBINE FoR PrivaTE HovusE INSTALLATION. 


electrical work, where the fall is sufficient to permit of their use. 
In common with all hydraulic governors, the governor head in its 
rise or fall opens or closes a small valve which admits the pressure 
water to one or the other side of the hydraulic cylinder, the piston 





FERRANTI ENGINE aT Nertson Rei & Co.’s Locomotive Works. 


of which in its motion opens or closes the adjustment slide, thus 
varying the amount of water admitted to the turbine, and con- 
trolling the speed and power. 





In water-power electrical installations, especially when applied 
to private house lighting, Messrs. W. Giinther & Sons have found 
that it is very important that the turbine and dynamo should run at 
a constant speed irrespective of the number of lights burning at one 
time. The securing of this constant speed at all loads has been 
one of the chief points aimed at in their investigations; this, we 
understand, is accomplished by their new governor, thus dispensing 
entirely with the necessity of adjusting the governor when the load 
is constantly varying. Hunting is overcome by the internal arrange- 
ment of the governor permitting the rapidity of the piston’s 
motion to adapt itself to the amount of load thrown off or on; thus 
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Fig. 2.—“ Spectan ImputsE” TurRBINES AND GOVERNORS FOR 
CENTRAL STATIONS. 


with a very light variation of load the piston moves very slowly, 
whereas with a iarge change the piston first moves rapidly, and then 
gradually more slowly. 

In order to start and stop the turbine quickly, a special valve is 


‘ 
incorporated with the governor itself, so that the attendant, by 7 
merely moving this small handle, can start or stop even the largest 1 
turbines. ] 
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— 


Adjustments are provided in al] cases for regulating the sensi- 
tiveness of the governor, and also for regulating the speed while 
running, sheuld the latter be required. In actual trials with a 
private-house plant the full load has been suddenly thrown off 
without the turbine racing, and steady running has been obtained 
with so small a load as two 16-o.P. lamps. 

Fig. 1 illustrates one of Messrs. Giinther & Sons’ 15-in. Girard 
turbines for private-house lighting, for mounting direct on th? same 





Crompton Motor Driving RIEDLER Pump. 


base-plate as the dynamo, the governor and its attachments being 
clearly shown. Fig. 2 shows one of six of their Special Impulse 
turbines and governors for a central station, the power being trans- 
mitted to a distance of about three miles at 5,500 volts; the four 
large turbines have 54-in. wheels, develop 230 u.P. each with 600 ft. 
fall, and are direct-coupled to three-phase generators, whilst the 
two small turbines are for excitation and lighting. 

The governors themselves are made in several sizes on the inter- 
changeable system, thus ensuring the greatest accuracy and 
securing the necessary high finish requisite for machines of such 
sensitiveness. 








ELECTRIC DRIVING IN LOCOM )dTIVE 
WORKS. 


A Goop example of electrical power driving for an engineer's work- 
shop can be found at Messrs. NgItson, REID & Co’s works, Spring- 
burn, Glasgow. Some time ago they installed a Schuckert dynamo 
and Ferranti engine of 1,000 u.P.  We~ learn that this has 
been in continuous zervice since last summer 
with very satisfactory results. The load was 
previously taken by four or five smaller sets, 
whereas now Messrs. Neilson, Reid & Co. are 
in the happy position of being able to shut 
down all their small sets and run the one large 
set with a corresponding decrease in the 
cost of running, superintendence, &c. The out- 
put obtained from aset doing work of this kind 
would be rather surprising to engineers in 
some of our small lighting or power stations, 
e.g.,an extract taken from the station log-book 
for last January, shows that the average output 
during the day was 6,500 units, during the 
night 5,700 units, and on Saturdays 3,360 units, 
or a total for the week of 64,360 units. The total 
units per year of 50 weeks was 3,218,000 units, 
or considerably in excess of that obtained from 
a large number of central stations in the 
British Isles. Superheated steam at approxi- 
mately 200 lbs. pressure is used, and although 
the set is only of 1,0001.u.P., the extremely 
good figure of 13°6 lbs. of steam per1.HP.-hr. - 
was obtained at full load, while at three- 
quarter load it was 13°32 lbs. and at half-load 
14°59 lbs. The vacuum, when tests were 
made, was not good, theaverage being only 24in. 








Bangor and its Consulting Engineer.— Mr. Medhurst, 
electrical engineer, having sent in an account for £85 to the 
Bangor City Council, the Lighting Committee, on September 3rd, 
recommended that £9 only should be paid. To avoid threatened 
litigation it was decided to offer Mr. Medhurst £35 in full settlement. 





RECENT APPLICATIONS OF ELECTRO- 
MOTORS. 


Electrically-driven Riedler Pump. 


WE illustrate herewith a single-acting “ Riedler” pump, coupled to 
a Crompton motor, by which it is driven through single reduction 
gear. The duty of the pump is to lift 4,000 
gallons per hour against a head of 260 ft., and 
the motor is designed to work on a 450-volt 
circuit, the pump speed being 150 revolutions 
per minute. This ensures a rapid and steady 
flow in the water column, while the mechani- 
cally-closed valves reduce the slip to a minimum, 
thereby securing a high pump efficiency, besides 
enabling the plant to be run at a high speed. 
For higher lifts the pumps are usually fitted 
with differential cylinders, whereby two impulses 
are obtained for each revolution, and this, having 
regard to the high speed at which the pump 
can be run, gives it a great advantage over 
ordinary three-throw pumps which run at a 
low speed, on account of the valve gear. 

The pump here illustrated was made by 
Messrs. FRaSER AND CHALMERS, and has been 
installed in the North Navigation Company’s 
workings in South Wales. Some larger sets 
by the same manufacturers are also in course of 
erection. 


An Electrically-driven ‘Traverser. 

Tue illustration which appears below shows a 
truck traverser which Mrssrs. Crompton & Co., 
Li1TED, of Chelmsford, have placed in operation 
at the Royal Albert Docks. This traverser is 
designed to carry a fuliy-loaded standard goods 
truck, weighing approximately 15 tons, and will 
transfer it from one line of through rails to 
another. It consists of a wrought-iron and 
steel framework running on eight cast-steel 
wheels, and is provided with ramps at the ends and through 
rails on which the truck stands. The traverser i3 moved 
from one line of rails to another by means of an electrically- 
operated winch fixed in a pit under the platform level; which 
draws it across by means of an endless chain attached to a stiff 
wrought-iron bracket projecting below the rail level into the chain 
race. 

The winch consists of a 54-B.H.P. Crompton series-wound re- 
versible multipolar motor, one end of which is coupled direct to a 
mild steel worm. This drives a bronze worm wheel, to the spindle 
of which is keyed one half of a claw clutch, the other half being 
cast solid with the steel sprocket wheel which engages with the 
chain. The worm and worm wheel are completely enclosed in a 
cast-iron case and run in an oil bath. A spur wheel is also keyed 
on to the winding shaft, which can be put in gear with a pinion 
across the top of the winch to enable the traverser to be operated 
by hand in the event of an interruption in the electrical supply. 
A brake is fitted on the motor spindle, which is held on by springs 
when the traverser is at rest, and there is no current going through 
the motor, but is held off by a specially-designed pot magnet when 
the motor is at work. The motor isof the enclosed ventilated type, 
fitted with carbon brushes and self-oiling bearings, requiring little 





Truck TRAVERSER WITH CROMPTON MoToR. 


or no attention. It is controlled by means of a liquid rheostat. 

The trucks are pulled on to and off the traverser by electrical 
capstans, and when in their positions against the platforms, are 
loaded and unloaded by electrically operated jib cranes. 

Another similar traverser is now in course cf construction for 
the Victoria Docks. 

This traverser, as well as the capstans, cranes, hoist, and electric 
lighting throughout the whole of this depét, has been provided 
by Messrs. Crompton & Co., Limited, of London and Chelmsford. 
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Worm Gear for Small Powers. 


In driving machinery by electric motors high ratios of speed reduc- 
tion are often required, especially of the smaller powers, as it is 
obviously uneconomical to run motors of 1 to 20 H.P. at speeds of 


accurately ground and polished; they run in an oil-bath of ample 
size, the end-thrust being taken up by ball bearings. 

Messrs. Rosling & Fynn, Limited, have had some of these sets 
running for over two years, working steadily 8 to 10 hours a day, 
and so far there are no appreciable signs of wear. 





HiGH-EFFICIENCY WoRM GEAR. 


10 to 50 revolutions a minute; where large ratios, such as 20: 1, 
40 : 1, or over, are required, it is usually a case, where belts are not 
feasible, of double or treble spur gear reduction, or worm gear. 
The former has many objections, and until recently worm reduction 
has been looked upon with suspicion by engineers as being ex- 
cessively wasteful. 

Thanks to the ease with which power is measured on motor 
circuits, it has been possible to carry out numerous experiments on 
the power absorbed by worm reduction gear, and starting with an 
efficiency of 67 per cent., which was considered good only three or 
four years ago, by careful selection of material, design of pitch and 
thread, and good workmanship, Messrs. Rosling & Fynn, Limited, 
have put on the market a worm gear with a reduction of 40:1, 
having a guaranteed efficiency of 90 per cent. in the case of a 4-H.P. 
set, with the worm wheel running at 40 revolutions a minute, and 
91 per cent. in the case of a 10-H.P. set running at the same speed. 
Thus it is now possible to drive a shaft running at 40 revolu- 





Fic. 2.—Etectrric Hoist. 


tions a minute, with an over-all efficiency, including motor and 
gear, of 82 per cent. 

The figure shows the arrangement. The worm wheel is of a special 
mixture of phosphor bronze and the worm is of tool steel, both 





Workshop Appliances. 
A nEaT method of driving a 20-ton overhead travelling crane with 
a single motor is shown in the adjoining view (fig.1). It will be seen 
that the motor is carried in an iron frame on the crab itself, and that 
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Fic, 1—EL&EctRic TRAVELLING CRANE. 





~~ 


Fic. 3.—Crrconar Saw. 


the various motions of hoisting, traversing, and travelling are 
obtained by means of fast and loose pulleys and belts. In figs. 2 
and 3 we illustrate a motor driving a one-ton hoist by worm gear, 


the mechanism being fixed at the top of the well; and a circular 
saw mounted direct on the shaft of a small motor, which can be 
carried on the tool rest of a lathe. These devices emanate from the 
works of Messrs. Mather & Platt, Limited, of Salford. 
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Electric Power in the Tyne District. 


Messrs. ERNEST 
Scott & Movuntarn, 
LimiteD, of New- 
castle-on-Tyne, who 
have for many years 
been engaged upon 
electric power work, 
especially in the very 
extensive mining and 
industrial Tyne dis- 
trict, have recently 
furnished a complete 
electric driving plant 
to the Normanby Iron- 
works Co., Ltd., Cargo 
Fleet, Middlesbrough. 
The plant consists of 
a steam dynamo, 
developing 150 kw.,, 
and one developing 
32 Kw., both at normal 
load. There is also a 
high-speed _ engine, 
developing 15 B.H.P., 
driving a four-pole 
dynamo, with an out- 
put of 9 kw. One 150- 
B.H P. motor and gear 
was supplied for a 
hoist, and a 15-H.P. 


WY, 
PVA 


WY 


ELECTRIC CRANE ADAPTED By Messrs. Scorr & Mountain FOR CocHRaNnE & Co., OF 
MIDDLESFROUGH. 


motor fur the pig 
breaker. The electrical 
equipment for pig bed 
crane also formed part 
of the contract, to- 
gether with 14 10- 
ampere 16-hour arc 
lamps for lighting the 
works. In fig. 3 we 
give a picture of the 
10-ton electrical pig 
bed crane and hoist. 
Messrs. Scott and 
Mountain have also 
recently furnished a 
number of motors for 
driving various heavy 
machines at the works 
of Messrs. Richardson, 
Duck & Co., Middles- 
brough. Specimens of 
these are shown here- 
with. Fig. 5 repre- 
sents a punching and 
shearing machine; fig. 
4 is a shearing and 
bending machine, and 
fig. 2 a squeezing and 
punching machine. 








Fic, 4.—ELECTRICALLY-DRIVEN SHEARING AND BENDING MacHINE. 








Fig. 5.—ELEcTRICALLY-DRIVEN PuNCH AND SHEARS. 
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Electric Fans. 


THE application of electricity for motive-power purposes has 
created a revolution in the driving of fans for ventilation and 
other similar purposes. Prior to the introduction of electric 





Fan Drivan By InNpDuctTIon Motor. 


fans it was an extremely difficult matter to ventilate any public 
building with satisfaction, because of the noise created by almost 
whatever mechanical method of driving was adopted. The intro- 
duction of electric fans has, however, done away with all these 
troubles, and their application is now universal, public buildings of 
all kinds being very satisfactorily ventilated at a nominal cost and 
with a minimum amount of trouble. 

One of the earliest electric fans introduced was that to which 
was given the significant name of “Cyclone,” made by Matthews 
and Yates, Limited, of Cyclone Works, Swinton, Manchester. These 
fans are fitted with two types of motors, one being quite open, and 
the other perfectly enclosed. Both are, of course, especially 
designed for the work of fan-driving, and occupy a very small 
space in front or behind the fan, so as to offer hardly any obstruc- 
tion to the passage of air from the fan. 
® The firm having given special attention to the peculiarities of 
fan-driving and the production of a suitable motor, both of these 




















Two-THROW Pump DRIVEN By A Bruce PEEBLES 


PoLtyepHasE Moror. 


already mentioned are very efficient, and move a remarkable 
amount of air compared with the power consumed. The 48-in. fan, 


for instance, is capable of removing from a room 12,000 cubic ft. of 
air per minute with an expenditure of 400 watts. 

The motors already described are for continuous current; but it 
is to the introduction of a fan to run satisfactorily and econo- 
mically on alternating-current circuits that the firm has directed 
special attention. Messrs. Matthews & Yates, Limited, construct 
their alternating-current fans up to avy size desired, and, in fact, 























Hoist DRIVEN BY A BRucE PEEBLES GEARED ELEctRIc Moror. 


regularly stock up to 48 in. diameter. The motors are of the induc- 
tion type, specially designed to run at low speeds. Being fitted 
with oil-ring lubricators, and being self-starting, they may be 
placed in out-of-the-way positions without fear of damage either to 
themselves or to their surroundings, the only attention required 
being occasionally to the oil wells. In addition to the open type 
electric fans made by this firm, the same motors are fitted to their 
blower and exhauster type of fans with equally satisfactory 
results. The firm also make enclosed type motors for independent 
use, fitted with pulley or reduction gearing, for driving machinery 
of various kinds. 





Bury Tramways.—The merits of the overhead and surface 
contact systems for the electric trams were discussed by the T.C. on 
September 4th. Alderman Mellor thought the Council should 
consider the surface contact system, which, he said, had been 
adopted at Exeter, Paris, Hastings, and Torquay. It was, however, 
pointed out that the Tramways Committee had finally decided on 
the overhead system. A great saving having been effected on the 
contracts, owing to the fall in the market-price of iron, an extension 
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Fic. 1.—Cowan’s Motor Starter. 


of the Fairfield section of the tramways to the Workhouse is com- 
templated. 
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Keyseating Machine. 
fan accompanying illustration shows the “Globe” keyseating 
machine made by Messrs. Pollock, Whyte & Waddel, of Johnstone, 
NB. This machine is ‘specially designed for cutting key- 
seats accurately and rapidly. The frame of the machine shown is 








Moror-Driven Kgysrating MacuIne. 


extended at the back, forming a scat for an electric motor; the 
latter is of the variable-speed type, and gives a constant cutting 
speed to the tool bar at any length of stroke. The machine is 
under-driven, the. gearing being all contained in the frame, with 
proper arrangements for lubricating all the working parts. The tool 
bar works vertically through a long narrow hole ia th> table, being 
clamped beneath in a slide moving in a 
guide at the front of the frame; and the tool 
barmay be fixed in the position to bring the 
tool to the prop.r distance above the table, 
to suit the position of the work. The table is 
compound, and has an automatic feed in both 
directions lengthways of the machine, and a 
thort cross hand feed. A micrometsr index is 
provided on the feed spindle, to indicate the 
depth of the cut to ,¢yath part of an inch. 
The tools are of the simplest construction, 
md are fitted into a slot in tue bar, with a 
‘imple device for relieving the tool trom the 
Work on the up-stroke. This machine will cut 
perfectly fiat and smooth keyseats from } in. 
ipto3 in. in width, the tool cutting the full 
Width, With the use of the cross travel on the 
table, keyseats up to 54 in. wide may be cut 


ances, The latter are of atype which will stand being raised toa red 
heat without injury ; they are also easily replaceable. The apparatus 
has a slow movement for starting, so that the current cannot be 
switched on too quickly. It is fitted with no-load release and non- 
inductive shunt break. The starter has a good appearance, and 
while it can be supplied to suit any specification, a great advantage 
of its design consists in the general arrangement by which any 
speeial fitting, such as horse-power inditator, p.P. main switch, &c., 
can be added at any time without any interference with the 
essential part cf the apparatus. The principal features of the device 
ate :—The working parts are enclosed, but easily accessible ; the 
resistance can only be cut out slowly by the attendant, aad 
consists of patent fireproof ironclad resistance units, any one of 
which can be easily replaced by a spare; no-load release is fitted to 
every starter; the resistance cannot be accidentally left in circuit ; 
all sparking parts are arranged to be easily renewable ; the switch 
is spring-break ; all the terminals and all parts of the starter are 
easily accessible ; all parts are made interchangeable; and only fire- 
proof material is used in its construction. 

The overload preventer acts by automatically inserting the 
resistance in series with the armature, but the p.P. circuit-breaker 
cuts off supply by opening a main D.P. switch. 








The Use of Electricity in Iron and Steel Works.— 
A paper read at the meeting of the Iron and Steel Institute at 
Diisseldorf, by Mr. F..Kylberg, dealt with this subject to a con- 
siderable extent from the blast furnace owners’ standpoint. At 
Differdingen, for example, there are nine engines using blast fur- 
nace gas, and they consume 29 cubic metres of gas per H.P.-hour (102'4 
cubic ft.). Olthese engines of 600 u.P. each, six blow the blast for 
four furnaces, and three generate electric power. There are also 
two smaller engines of 75 H.-P. for electric lighting. Gas taken dire +t 
from the farnaces carries 10 grammes of dust percubic metre. By 
cooling the gas this is reduced incidentally to 4 grammes, and 
another gramee i3 deposited in the main to the fan. The first fan 
gets rid of 1°5 grammes, and the s cond fan reduces the dust to 0:2 
or 0.3, the gas entering the engine with 01 to 0°075 gramme per 
cubic metre. Water, to the extent of 1 litre, is injected into the 
fans for each metre uf gas passed through, and the fan pressure is 
equal to 8 in. of water column, equivalent to an increase cf 
&° to 10° C. «f temperature. These figures do not strike one as 
very favourable when compared with the methods of Mr. Thwaite. 
Oae.ton of pig results in 4,500 metres of gas, of which 10 per cent. 
is lost by leakage at the furnace throat, and 50 per cent. is used in 
heating the blast, leaving a surplus of 2,000 cubic metres, or about 
70,000 ft. for power, 7.¢c., about 690 H.P.-hours per ton of pig iron 
produced. The author refers to the extreme difficulties of purifying 
the gas for use. The difficulties have been exaggerated so much 
that the earlier Continental attempts were made with gas in an 
unpurified state, though the English patentees have always stated 
that purification was necessary. Even Herr Liirmann’ now admits 
purification to be necessary, but we are a little uncertain as to his 
present attitude on the whole question, for he seems to have altered 
his opinion from time to time in regard to the whole question of 
the use of the gas and its purification. No purification difficulties 





with a single tool, The table is 30 ia. square, 
and at a convenient height from the floor for 
landling work. A smaller machine of the 
sme type is made, having a maximum cut- 
ting stroke of 15 ia., for keyseats up t> 14 in. 
wide, The gearing isall machine cat, and the 
motor pinion is of raw hide, thus ensuring 
‘nooth running. The machine is started and 
topped by means of an improved . friction 
cluteh. Besides keyseating, these machines 
ae capable of doing a great variety of other 


Work, such as machining slots, all kinds of 

































































internal slotting, and a large variety of rlain 








Machining. 












Cowans’ Motor Starter. 


Hee C.8. patent motor starter, shoan in 
. 1 and 2, has been designed, ani is 
being manutactared, by Messrs. Cowans, Limited, to meet the 
6: for a starter of amp! ¢ mechanical strength, and simple, 
’ rae and efficieu. in 11s arrangement. j 

is designed on new lines, and is intended to stand on the floor, 
. @ being in a convenient position for operating the starter. 
are no connecting wires between the contacts and the resist- 








Cowan;’ Motor Srarter.— Fic. 2. 


A, Electrical trippiag gear; 4’, D.P. main switch; B, Horse-power meter; c, Non-inductive shunt break; 
D, Centrifagal brake; r, No-load release; F, Shuat regulator; ¢, Fire-proof resistance unit, 


have been experienced in England except where the Thwaite 
rocess not been used. The remainder of the paper consists 
of short descriptions of various appliances made for steel 
works, apparently by the Benrather works, who have recently 
oreeeenet , or are constructing, a heavy crane for a Glasgow 
actory. ‘ 
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THE ELECTRICAL POWER DISTRIBUTION 
SYSTEMS OF GREAT BRITAIN. 


Tr is no doubt true that, hampered by national conservatism, 
curiously combined with its antithesis—the socialistic ten- 
dency to municipal trading—the establishment of large and 
comprehensive enterprises, with a view to develop the vast 
resources of our coalfields, and to apply them economically 
and cheaply to the distribution of power for industrial pur- 
- poses, has been long delayed. Nevertheless, !the new era has 
dawned, practically at the same moment as the new century 
—for the Newcastle-upon-Tyne Electric Supply Company 
led the way, in 1900—1901, with its power station at 
Wallsend-on-Tyne. 

Long before that time other projects had been put for- 
ward ; in 1897 the whole subject of power distribution in 
bulk was considered by a Joint Committee of the Houses of 
Lords and Commons, several Bills having been introduced 
into Parliament with the object of authorising under- 
takings of this deseription, and the Committee in its 
report in 1898 drew up a most important series of recom- 
mendations, tending to liberate the electrical industry from 
the oppression of the local authorities, and to enable large 
power distribution schemes to come into existence. 

In the meantime, one company—the Midland Electric 
Corporation for Power Distribution, Limited—not content 
to wait for the awakening of the British Parliament to the 
necessities of modern industries and the means of supplying 
them, was quietly obtaining a succession of provisional 
orders, covering practically the whole of a densely- 
populated area in the Black Country, with the result that 
this company has succeeded in making a good second to the 
Newcastle company. 

The great battle, however, fell to the South Wales Elec- 
trical Power Distribution Company in 1900. This com- 
pany’s Bill was considered by a Select Committee of the 
House of Commons for many weeks ; in the end, the Com- 
mittee decided that any local authority which was “ unable 
or unwilling to provide, on reasonable terms, and within a 
reasonable time, a full and adequate supply of electrical 
energy for any purpose to any company or person applying 
for the same within its district,” should be deprived of the 
power to prevent other authorised undertakers from supply- 
ing the demand. 

From that memorable epoch dates the real history of 
power distribution in bulk in this country. At this moment 
some 15 companies are engaged in carrying. out or pre- 
paring huge schemes, which, it is hoped, will bear good 
fruit. Some particulars relating to these projects are given 
below; while, on the opposite page, we give an outline map 
showing the areas and situations occupied by the respective 
schemes :— 


Clyde Valley Electrical Power Co., Lid.—Formed in 1901 to supply 
electricity in parts of Lanark, Renfrew, Dumbarton, and Stirling, 


an area of 732 square miles. Stations of 4,500 kw. each-to be built 


at Yoker and Motherwell, and another at Crookston. Three-phase 
alternating current ; motor-generators for lighting supply. Capital 
£900,000, with power to borrow £300,000. Engineer, David Rubert- 
son, Glasgow. 

Cornwall Electric Power Co., Ltd.—Formed in-i902 to supply elec- 
tricity in practically the whole of the county of Cornwall. Stations 
to be built at St. Blazey and Phillack. Capital £450,000, with power 
to botrow £150,000. Engineers, Messrs. Baker & Appleby, 17, 
Shaftestury Avenue, London, W. 

County of Durham Electric Power Supply Co., Ltd.—Formed in 
1900 to supply electricity in the county of Durham, an area of 250 
squaré miles. Stations at Gateshead and Durham, Power gene- 
rated at 10,000 volts alternating polyphase. Capital £500,000, with 
power to borrow £166,000. Secretary, Mr. G. J. Somerville, Surrey 
House, Victoria Embankment, London, W.C. 

Cleveland and Durham County Electric Power Co., Lid.—Formed in 
1900, to supply electricity in the North Riding of Yorkshire and in 
the county of Durham, an area of 820 sq. miles, population 750,000. 
Stations to be. built at Consett, Witton Park, Haverton Hill, 
Wingate, Lanchester, Carlin How, and Aycliffe. Power generated 
at 10,000 volts.on the three-phase system... Capital £1,000,000, with 
power to borrow £333,000.. Engineers, Messrs. Bramwell & Harris. 


Offices, Royal Exchange, Middlesbrough. 
Derbyshire and Nottinghamshire Electric Power Co.; Lid. Formed 


in 1901, to supply the whole ofthe county of Nottingham, and part. 


of the county of Derbyshire, an area of 1,570.6q. miles, Four power 
‘stations to be erected at Colwick, Trowell, Newbold, and Warsop. 
Capital £1,800,000, with power to borrow £600,000, .Engineers, 
Messrs, Bramwell & Harris ; electrical engineer, Mr. A. C. Ford; 
secretary, Mr, E. Barker, Queen’s Chambers, Nottingham. 











—— 


Gloucestershire Electric Power Co.. Lid. —Formed in 1901 to supply 
electricity in the county of Gloucester. Stations to be erected at 
Stroud and West Dean. Capital £250,000, with power to borrow 
£83,000. Engineer, Mr. G. L. Addenbrooke. Messrs. Minet, Pering, 
Smith & Co., 7, St. Helen’s Place, London, E C. 

Kent Electric Power Co., Lid.—Formed in 1901 to supply elec. 
tricity in the county of Kent. Stations to be built in the districts 
of Strood, Bleam, Dover,and Tonbridge. Capital £750,000, with 
power to borrow £250,000. Engineers, Messrs. G. L. Addenbrooke 
and A. A.C. Swinton. Messrs. Minet, Pering, Smith & Co., 7, St. 
Helen’s Place, B.C. : 

Leicestershire and Warwickshire Electric Power Co., Ltd.—Formed 
in 1901 to supply electricity in the counties named, an area of 1,340 
square miles, with a population of 760,000. Stations to be built at 
Newbold-on-Avon, Leamington, Shustoke, Hinckley Glenfield, and 
Measham. Capital £750,000, with power to borrow £250,000. 
Engineers, Messrs. Bramwell & Harris. 

Lancashire Electric Power Company.—Formed in 1900 to supply 
electricity in the County of Lancaster, excluding Manchester, 
Salford, Liverpool, Bootle, and Stockport, part of Bolton, &, an 
area of 1,200 square miles. Four generating stations are to ba 
built—at Aspull, Parr, Little Lever,and Trafford Park. Capital 
£3,000,000, with power to borrow £1,000,000. General manager, 
Mr. W. J. Herring. 

Midland Electrical Corporetion for Power Distribution, Limited, 
—Formed in 1897, to supply electricity in Wednesbury and a 
number of adjoining towns and districts, an area of 90 square miles, 
Generating station at Tipton. Power generated at 7,000 volts oa 
the two-phase system. Capital, £200,000. Engineers, Messrs, 
Kincaid, Waller & Manville. Secretary, Mr. G. Saies, 73, Lichfield 
Street, Wolverhampton, Chief engineer and manager, Mr. J. H, 
McLean. A full description of the Ocker Hill station appears on 
pp. 423—427 of this issue. , 

Neweastle-on-Tyne Electric Supply Co, Ltd.—Formed in 1889, to 
supply the city of Newcastle-upon-Tyne ; further powers in 1900, 
to supply in Walker and Wallsend, Gosforth and Long Benton; 
and in 1902 to supply in the county of Northumberland, an area of 
356 sq. miles. Generating stations at Neptune Bank (5,000 xw.) 
and Riverside (constructing), Wallsend, and at Pandon Dene, 
Newcastle-on-Tyne (1,500 kw.). Power generated at 6,000 volts on 
the three-phase system, distributed at 440 volts three-phase, and 
480 volts p.c. Agreement with County of Durham Electric Power 
Supply Company to supply electricity in bulk to the latter. Capital 
expended £500,000. Engineer, Mr. C. H. Merz; manager, Mr. J. 8. 
Watson ; secretary, Mr. M. Short, 50, New Bridge Street, Newcastle- 


on-Tyne. , 


North Metropoliton Electric Power Supply Company, Limited— 


Formed in 1899 to supply the suburbs north of London, an area of 
325 square miles. Generating stations at Hertford and Barnet, 
Power generated at 2 x 230 volts, direct current. Capital £590,000, 
with power to borrow £166,000. Secretary, Mr. G. J. Somerville, 
Surrey House, Victoria Embankment, London, W.C. 

Shannon Water and Electric Power Company.—Formed in 1897, 
and empowered by Act of Parliament in 1901, to develop the 
River Shannon water-power and to supply electricity within 4 
radius of 30 miles of Limerick, &:.. A generating station will bs 
erected at Cloonlara. Capital £360,000, with power to borrow 
£120,000. Secretary, Mr. A. H. Walkey, 31, Ccllege Green, Dublin. 

South Wales Electrical Power Distribution Cv., Ltd.—Formed in 
1900, to supply electricity in the counties of Glamorga1 and Mon 
mouth, an area of 1,050 sq. miles, including Newport, Cardiff, 


Swansea, Merthyr, &c., and large colliery and manufacturing dis- 


tricts. Stations to be built at Pontypridd (description of laying of 
foundation stone, Exzorrrcat Revimw, May 9th, 1902), Neath, 
Panteg, and Llantranum. Capital £750,000, with power to borrow 
£250,000. ‘Engineers, Messrs. Bramwell & Harris; offices, 5, Great 
George Street, Westminster. 

Yorkshire Electric Power Syndicate, Lid—Formed in 1900, 0 
supply electricity in the West Riding of Yorkshire, a dense man 
facturing and colliery district, area 1,800 sq. miles. e 
stations are to be built at Methley, Wath, Thornhill. and Bingley: 
Capital £2,000,000, with power to borrow £666,000. Engineers 
Messrs. Baker & Appleby ; secretary, Mr. J. Milnes, 

Leeds. © 
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The Econometer.—Mesers. Meldrum Bros., of Man 
chester, have sent us a pamphlet concerning the econometer, an : 
ment for continuously weighing the products of a furnace. Tt has 
frequently been urged in these columns tbat a furnace for on 
production is really an apparatus for preducing CO:, and wh 


furnace users had to pay for the air they use, they would see ihe 






to it that their furnaces turned out a maximum percentage 9 f 
CO, anda minimum of free oxygen. The econometer shows ®t 
percentage of CO,, and, if made a recording instrument, it 
enable employers to pay their stokers by results, or on the b ; 
percentage of CO: produced. Thus, if the econometer shows * 
cent. of COs, air has been used to the extent of 95 timest™ 
theoretical quantity. With 15 per cent. of COs, the air 18 13 tine 
what is indicated as necessary. But some excees of air ca? 
avoided, and it is exceedingly probable that the theory of 
action really demands about 30 per cent. of nominal excesty 
corresponds with about 15 per cent. cf CO, in the gaseous 
of a furnace. Properly set up and worked, the economel™, 

be of great value in enabling a fireman to regulate the thickA®® 
fuel and draught so as to give the best reeults. 
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ELECTRIC TRACTION NOTES. 





(Continued from page 422.) 
Lake Como Electric Railway.—Reuter reports that 


‘an official announcement has been made that the electric line, 
about 100 kilometres in length, along the shore of Lake Como by 
way of Chiavenna, Colico,-and Sondrio was opened to traffic on 
4th inst. On that day four expresses, 20 passenger trains, and four 
goods trains were running. The electric power is transmitted from 
tle Falls of the Adda at 20,000 volts. At the sub-stations the 
ctrrent is reduced to 3,000 volts and transmitted to the trains 
through overhead contact wires. The power derived from this 
source will also be applied shortly to working the motors and electric 
ca‘riages on the Lecco-Colico line. 


Littlehampton.—The D.C. is to receive a deputation 
from the B.E.T. Co. to discuss the desirability of extending the com- 
paoy’s tram system along the coast from Worthing. 


Liverpool.—The trolley wire in Aigburth Road, Liver- 
pcol, was subjected to an unexpected test during the gale on 
Wednesday morning. A tree with a trunk 13 in. in diameter at the 
lower end was broken by the force of the wind and fell across the 
trolley wire. The wire was borne downwards out of the horizontal 
but was not broken. Traffic was only delayed by the occurrence 
for 74 minutes on the Aigburth section and for 15 minutes on the 
Garston section during the removal of the tree. 

The City Council last week confirmed the recommendation of the 
Finance Committee that compensation ba paid to three directors 
of the old Liverpool Tramways Company, under Sec. 6 of the Liver- 
pool Corporation Tramways Act of 1897, viz, to Sir David Rad- 
cliffe, £5,600; to Mr. William Bushy, £1,559; and to Mr. James 
Richardsoos, £1,335. The payments were compulsory under the 
provisions of the section of the Act named, and had been calcu- 
lated in accordance with the provisions. 

Demands for further extensions of the Liverpool electric tram- 
ways service continue to be made by residents in different parts of 
the citv. 


Mirfield,—As the result of a conference, the British 
Electric Traction Company ha; exprersed its willingness to take over 
tne powers of the Huddersfield T.C. and commence the extension 
of the electric tramway to Mirfield at once. 


Newcastle-on-Tyne.—At the last meeting of the City 
Council Mr. Cail presented a report from the Tramways Committee 
relative to the construction of tramways authorised by the 
Newcastle-on-Tyne Corporation Tramways Extension Act, 1902. 
The extensions are in the direction of Walker. It was important, 
the Committee said, that the construction of the tramwaya should 
commence at once, and should be proceeded with as rapidly as 
possible in order that they might be completed within the times 
limited by the Act; and the Committee recommended the Council 
tnat they should be authorised to carry out the work. The report 
was adopted. 


Newport (Mon.).—Electricity as a motor power for the 
conveyance of passengers and vehicles will be put to use in a new 
acd novel form at Newport, where it will be employed on the trans- 
porter bridge now being constructed acros3 the Usk. The necessity 
of having a means of communication across a river nearly 300 yards 
wide, and with a tidal variation of 40 ft., which would not interrupt 
the passage of vessels and disturb trade, caused the adoption of 
designs of an uncommon character. The bridge will be of a 
euspensory character, the towers on each bank being 250 ft. high ; 
the transmitting body being a large car 30 ft. x 40 it, which will 
accommodate passengers and vehicles, and will alternate from side to 
side of the river at a height of 170 ft. above high water. The total 
weight of the vertical cables when fully loaded, will be jast over 
160 tons, and one minute will be the time occupied in crossing from 
bank to bank. Mr. Alfred Thorne, Westminster, is erecting the 
bridge to the designs of M. Arnodin, the eminent French engineer, 
the estimated cost being £100,000. 


Salford.—aAt the last meeting of the Council Councillor 
Thompson said he noticed from the minutes of the Tramways Com- 
mittee that the overhead electrical equipment at the corner of 
Frederick Street and Broad Street, Penaleton, was to be recon- 
structed. He would like to know who was responsible for the 
waste of public money incurred by this work having to be done 
over again. Alderman Linsley replied that the work at that 
janction was done during the time when the Electric Light Com- 
mittee bad such mat&rs in hand. It had been admitted that the 
work was unsatisfactory, and ithe Committee had therefore decided 
to have the equipment at the junction altered. 


Shanghai.—The municipality is said by an American 
exchange to have rejected the electric traction propositions sub- 
mitted by various electrical concerns in July. 


Spain.—The work of converting the horse tramway 


between Barcelona and San Andresinto an electrical line has been 
completed, traffic being re-started on the ist inst. g 


.. Worthing.—The T.C. has engaged Messrs. Barstall and 


Monkhouse, at a fee of 125 guineas, to the necessary plans, 
Jk tn copeiine wits tn seubentioh ie on order authorising the 


construction of electric tramways in the borough. ; es 





TELEGRAPH AND TELEPHONE NOTES 


American Pacific Cable.—A New York paper sayg 
that the Commercial Cable Co. will reject. the U.S. Government's 
terms for the Pacific cable. The company especially dislikes the 
requirement for an independent cable from the Philippines to 
China, duplicating the Eastern extension of the company’s line, 
and infringing its exclusive claim. ° 


Barnley Municipal Telephones.—The Burnley T.C,, 
in conjunction with the Corporations of Nelson, Colne, and Tod- 
morden, is considering the advisability ef establishing a municipal 
telephone exchange for the Burnley exchange area. All the local 


anthorities in the district have been invited to support the scheme, ~ 


Darban Telephones.—The T.C. propose to establish a 
new telephone exchange at a cost of about £80,000. 


Sheffield Telephones,— The E.L. Committee has re- 
commended the T.C. to apply to the P.M.G. for a license to estab- 
lish a municipal telephone system in the city, and to ascertain 
whether the National Telephone Company is prepared to scli its 
undertaking to the Corporation. 


Telegraph Wire Export Trade, — Although a six- 
figure total is recorded the exports of telegraph wire and apparatus 
connected therewith from this country during the past month were 
relatively quiet having regard to the recent heavy shipments. The 
exports during August reached a total of £391,207 as compared with 
the £897,601 io July last and £900,358 in August, 1901. Turniog 
now to the returns for the eight months ending with Auguat last, 
the shipments during that period have amounted to only £2,175,993, 
which contrasts with £2,672,858 in tne first eigLt months of 1901, 


Turkish Telegraphs.—Tbe Turkish Government has 
decided to erect a new telegraph line between Tripoli and Fe zzan, 


Wireless Telegraph Tariff.—A news agency announces 
that Signor Marconi has arranged with the Minister of Posts and 
Telegraphs a tariff for wireless telegrams between Italy and America 
and England. The charge for such despatches to the United States 
is said to be 60 centimes a word, and to England 12 centimes. The 
wireless telegrams, adds the agency, will b3 sent direct from 
Marconi’s new station on Mount Gargano, which is nearly 6,000 ft, 
high. We fear this looks uncommonly like counting one’s eggs 
before they are hatched. But is it trae? 


Wireless Telegraphy.—A Central News dispatch says 
that the King of Italy has given orders for the battleship Carlo 
Alberta to be placed at the disposal of Mr. Marconi for his wireless 
telegraphy experiments between Europe and America. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashford (Middlesex),— September 25th. No. 1, 
dynamos, booster, storage battery, switchboard, &c.; No. 2, feeders 
and wiring.* See “ Official Notices ” to-day. 


Aston Manor.— September 19th: 
conveyor for the electricity works. See ‘Official Notices” 
August 29th. 


Bedford.—September 15th. Two boiler feed pumps. 
See “ Official Notices ” Augcst 29th. 


Belgium.—September 13th. Tenders are being it.vited 
until the 13th inst. by the Belgian Government, for the supply of 
the p'ant and apparatus required for an electric lighting and power 
trausmission ixstallation in the new Constructional Arsenal, Longue 
Rue d’Argile, Antwerp. Tencer; are to~be sent to L’Arsenal de 
Construction, Marché-aux-Grains, Antwerp, whence particulars 
may be ob‘ained. 


Bexley.—September 30th. (a) Transformers and pillars, 
condenser, air pump, water softener, dc. (b) Feed pumps and pipet. 
(¢) Travelling cran>. See “ Official Notices ” to-day. 


Blackburn. — September 29h. 
travelling crane. See ‘ Official Notices” to-day. 


Bristol.—September 30th. 
steam alternators. See “ Official Notices” September 5th. 


Burton-upon-Trent.—September 380th. 
“ Official Notices” to day. 


Christiania.—September 13th. “ Telegrafog-Telefos- 
material,” for the Norwegian State Railways. See this column for 
August 15th. Further particulars can be obtained on application 
the office of the Inspector of Telegraphs, Stoners Gade, Christia 
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——— 


" presden.— October 1st. A competition for a safety 


apparatus in connection with the working of electric tramways will 

pe decided on the date mentioned by the Communal Administration 

of the town of Dresden (Saxony). prizes of 5,000, 3,000 and 
9,000 marks will be awarded. 


Dumfermline.— Offers wanted for the lighting of 
Lockside coal and fireclay works, Townhil], Dumfermline. 


-Pundee.—September 24th, Section A, water-tube 
boilers, with mechanical stokers and superheaters; Section B, 
induced dravght apparatus, also carbons for public lamps. See 
two “ Official Notices ” September 5th. 


Dungannon.—September 24th. Gas producer plant, 
gas engines, dynamos, é&c., for the Council’s electricity scheme. See 
“Official Notices” September 5th, 


France.—September 15th. The. municipal authorities 
of Paris are inviting tenders until the 15th inst. for the supply of 
one 20-H.P., one 30-H.P., and one 7-H.P. electric motor for the 
municipal wood-block paving factory. Particulars may be obtained 
from, and tenders are to be sent to, L’Hotel de Ville, Paris. 


Grimsby.—Se; tember 20th. Continuous-current motors 
for letting out on hire. See “ Official Notices ” to-day. 


Italy.—September 27th. The Italian Department of 
Public Works will on this date consider offers for the concession of 
an electric tramway between Bayonne and Vigo. 


Launceston (Tasmantra).—September 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See “ Official Notices” May 23rd. 


N.E. Railway.—October 7th. The directors are in- 
viting tenders for the complete electrification of about 37 miles 
of standard gauge line (double track mostly). For further 


- particulars see our “ Official Notices” July 25th. 


Norway. — September 13th. The Norwegian State 
Railway authorities in Christiania are inviting tenders until the 
13th inst., for the supply of 274 tons of galvanised iron wire, 5,900 
porcelain insulators, &c., for the telegraph service. 


Shanghai.—October 30th. (a) Two 500-xKw. steam 
alternators ; (5) switchboards ; (c) two condensers and pumps. See 
“Official Notices” to-day. 


Spain.—September 19th. Tenders are being invited 
until September 19th by the municipal authorities of Cabezaedel 
Buey (Badajoz province), for the concession for the electric lighting 
of the town during a period of 25 years. Tenders are to be sent to 
El Secretario del Ayuntamiento de Cabeza del Buey (Badajoz), 
whence particulars may be obtained. 


Spain.—September 20th. Tenders are .being invited 
until September 20th, by the municipal authorities of Malagon 
(Ciudad Real province) for the concession for the electric 
lighting of the town during a period of 20 years. Tenders are to 
be sent to El Secretario del Ayuntamiento de Malagon (Ciudad 
Real), whence particulars may be obtained. 


Spain.—September 23rd. Tenders are being invited 
until the 23rd inst., by the municipal authorities of Celanova 
(province of Orense) for the concession for the electric lighting of 
the town during a period of 20 years. Particulars may be obtained 
from, and tenders are to be sent to, El Secretario del Ayuntamiento 
de Celanova (Orenee), 

Spain,—September 29th. The Public Works Depart- 

»ment, Madrid, wants offers for concession of an-electric tramway 
» between Vigo and Bayonne. 


St. Petersburg.—November ist (14th). The T.C. 
invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by horse traction, with e'ectrical power, and 
the construction of an electric station. The terms of the tender, 
also application forms with iculars, will be sent free at 

_ once either by post or wire.. The last date for the production 
of projects and offers is as above, and applications should be 
addressed : Stadt Amt, St. Petersburg, Russia. 


Swindon,—September 19th. Lighting switchboard: and 
all accessories. See “Official Notices” September 5th. 


Tien - Tsin, — November 30th. The Municipal 
Secretary at Tien-Tsin is calling for proposals for the lighting of 
ot British concessions by electricity. See this column for August 


* 





CLOSED. 


Brighton,—The T.C. has accepted the tender of Messrs. 
Sattin & Hvershed for the sum of £919, to extend the existiog 
tramway power station, 


Bury (Lancs,),—The following tenders for the eléc:ric 
tramways were accepted by the T.C. on September 4th :—Messrs. 
Walter Scott, Limited, for 2,500 tons of rails and 80 tons of fish- 
plates; Messrs. Ibbotson Bros. & Co., Limited, Sheffield, for 22 tons 
of fish-bolts and nuts; the Cooper Patent Anchor Rail Joint Com- 
pany, Limited, Leeds, for anchor plates and fixing. 


Darlington.—The Corporatioh has placed an order for 
100 meters for the ensuing 12 months with Messrs. Ferranti, Ltd. 


Dartford. — The U.D.O0. has accepted the tender of 
T. Ledward & Co. for the supply of an atmospheric condenser with 
port and supporting columns for the electric light works at 
£1,579. 


Durban.—The equipment of the new Natal Governmcnt 
Railways machine shops is being supplied by the South African 
General Electric Company, and includes 119 electric motors, 15 to 
4 H.P., and six 300-1.4.P. steam dynamos, 


Exeter.—The T.C. has conditionally accepted the tender 
of the British Westinghouse Company in the sum of £29,707 
for the supply of the generating plant and equipment for the new 
electricity works. 


Market Drayton.—Messrs. Pritchetis & Gold, Limitcd, 
have obtained the order from Messrs. Edmundson’s, Limited, fur 
the storage battery of 240 cells for the Market Drayton elect.ic 
lighting station. 


Motherwell.—The T.C. has placed with the Whec'cr 
Condenser and Engineering Co. the contract for the condensing 
plant in connection with the electric light extension, at £3,594. 


Newport (Mon.),.—The following orders have jast b:cn 
placed by the Corporation for plant for their new power station :— 
Messrs. Markham & Co., Ltd., engines, £4,200; Messrs. Witting 
Bros., Ltd., generator, £1,975; Messrs. Babcock & Wilcox, Ltd., 
boilers, £1,964 6s. 8d.; overhead construction extensions to borough 
boundaries, Messrs. W. T. Glover, Ltd.; railsand fishplates, Messrs. 
Alex. Penney & Co., Ltd., £7,802. The latter subject to guarantee- 
ing delivery of 500 tons within five weeks, and the balance two 
weeks later. Theee rails will be manufactured at Charleroi. 

Some of the tenders sent to Newport Corporation for the electrical 
wiring and fitting for their new asylum and for the generating 
plant were received late, and at the last meeting of the committee 
which has the matter in hand it was decided to consider them. 
Ultimately it was decided to recommend the Council to accept the 
tender of Messrs. Lowdon Bros. & Co. for the wiring and fitting at 
£2,500; and that of Mr. Bertram Thomas for generating plant at 
£3,433. The Committee’s recommendation states that neither of 
these tenders is actually the lowest for the respective works. 


Stockport.— The T.C. has accepted the followirg 
tenders :—Renewal of battery at the electricity station, the E.P.S. 
Co., Ltd., £445 ; feed-water pipes to new boilers, Pabcock & Wilcox, 
£115; reconstruction of tramway junction at Heaton Lane, Tiviot 
Dale, and Bridge Street, the Lorain Steel Company, Limited, 
£598 17s. 6d.; points and crossings, the Lorain Steel Company, 
Limited; 10 tramcars, Messrs, Dick, Kerr & Co.,. Limited, 
£5,900. 


Worthing.—The T.C. bas accepted the tender of Mess’ s. 
Blackwell & Co, Limited, for thé supply of steam and exbaust 
pipes, condeneivg plant, &c., at the electric light works, at £438. 
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FORTHCOMING EVENTS. 


Tuesday, September 16th.—Newcastle-on-Tyne. Celebration of 
the Jubilee of the Formation of the North of England 
Institute of Mining and Mechanical Engineers. 


Wednesday, September 17th. Annual meeting of the Institution 
of Mining Engineeers, Newcastle-on-Tyne. 


Science Honours.—A Christiania. dispatch says that 
the University of Christiania has been celebrating the 100th 
anniversary of the birth of Niels Henrik Abel, the famous Nor- 
wegian mathematician. Twenty-nine foreign. men of science, on 
6th inst., received the degree of Doctor Honoris Causa, among them 
being Prof. George Howard Darwin, Prof. h, Lord Kelvia, 
Lord leigh, Sir George.Gabriel Stokes, the Rev. George 
Salmon, Provost of Trinity College, Dublin, ; 










































































































































“THE ELECTRICAL 





NOTES. 


The Use of Highly Superheated Steam. — The 
following guarantees are promised by Messrs. Easton & Co., of 
Erith, for their Schmidt engines using steam superheated to about 
700° F. :— va 

Single-cylinder engines with steam at 110 lbs. at the stop valve :— 
Condensing, 134 to 154 lbr. per 1.H.P.-hour. Non-condensing, 16 to 
1€4 lbs. per 3.8.P.-hour. 

Compound aud triple-expansion “engines with steam, 140 lbs. 
to 180 lbs. :—10 Ibs. to 124 Ibs.-per 1.u.P.-hour. 

The pamphlet last cent by Messrs. Easton contains records of 
several tests of superheated steam engines, notably one where 
the intermediate cylinder was removed and a reheater put in its 
place. <A saving of 6 per cent. was made with the compound 
engine and reheater, as compared with the original triple engine 
without reheater, and with superheat in the high-prcssure 
cylinder only. This may be remembered when considering Prof. 
Weighton’s results, which showed a loss where a reheater was 
employed as against the same ergine without-reheater. Of courre, 
the presence of superheat may quite change the whole régime. A 
full description of the Schmidt syttem of superheat appeared quite 
recently in our columns. As will be remembered, in the Schmidt 
euperheater the saturated entering steam iravels first from the 
chimney end of the superheater to the centre against the direction 
of flow cf the hot gases. It then passes to the boiler end of the 
apparatus, and again travelsto the middle point, this time with the 
gases, a method that has been adopted, first, to prevent burning of 
the most highly heated tubes; and secondly, to utilise the waste 
heat as fully as possible. The superheater appears to have great 
durability ‘under thore conditions. Similarly the highly beated 
steam does not enter the high-preseure cylinder at its full temrera- 
ture, but parts with some heat to the steam on its way to the 
low-pretsure cylinder, so moderating the temperature of the first 
cylinder, ard drying, or even superheating, the steam for the last 
cylinder. 


Coal-cutting by Electricity —The associates and 
etudents of the North of England Mining and Mechanical Ergi- 
reers visited Newboitle Colliery on the 3rd inst., in order to inspect 
the electrical ccal-cutters in operation at the Margaret Pit belorg- 
ing to the Lambton Collieries, Limited. After the inspection there 
was some little talk, and Mr. Luke Williams,of Tasmania, said that, 
as one closely connected with the mining industry, and as president 
for three years cf the Tasmanian School of Mines, ke was most 
grateful fcr the help given him. He was quite certain that the 
coal-cutting by machinery which they had just witnessed was the 
business of the future. No doubt many of the older colliesies, 
equipped at great expense, had passed by ihe smaller seams as 
utprofitable, but now with machinery at their command, they 
would find it profitable to operate upon them. He lad-come to the 
conclusion that in mining they must rely a grcat dcal on machinery 
and advanced methods. 


Electric Driving in an American Railroad Shop.— 
The Roanoke shops of the Norfolk and Western Railway cf 
America, which have to carry out the repairs on £00 locomctives, 
and to build one complete locomotive per month and about 1,000 
cars per annum, alco repair 1,6C0 freight cars per month and do 
a great deal of other werk connected with the railway ; they are 
now being installed throughout with electric driving on the 
direct. current system. Two main and five auxiliary steam 
plants are to be replaced bya central electric powerstation. A twc- 
wire 220-volt current is supplied for motors, and three-wire 
distribution is adopted for lighting. The power station plant 
is to comprice two 160-kw. and one 75-Kw. generators. Mr. 
CG. A; Seley, in a recent paper before the Master Mechanics’ 
Association, discussed the equipment and tcuched upon the question 
of group driving.. His view is that it is not necessary to consider 
any other method in the average railroad shop. 

A machine may be added to any group without seriously over- 
loading the motor, and as there are several groups, we may adda 
number of machines without change of motors.. The additional 
load would be shown at the switchboard, but, by reason of the 
group system, it-would add but a small amount to any one motor. 

To illustrate the advantage of group driving, suppcse one machine 
unit takes 1 u.P ,and is idle one-half tke time, two such units could 
be driven bya 1 HP. motor, provided the machines were run alter- 
natively ; but if both were operated together, the motor would be 
subject to 100 per cent. overload. If cne took.10 such units, 
however, and used a 5-n.P. motor, the chances ate about even that 
the motor would be driven to its rating, and. they would be 
very small as to its ever getting 100 per cent. overload. 

The extremist in electric driving does not like to use shafting, but 
as against almost 100 per cent. increase of total motor capacity 
required, the low electrical efficiency of small motors, and also the 
high cost per u.P. fcr small motors as compared with those of 
mcderate size and power, a reasonable length of shafting will, in the 
end, prove the best investment for this class of work. In a wood- 
planing mill the case is somewhat different. The power required 
18 80 much greater for heavy planers, and other continuously 
operated machines, that individual driving may be attempted, but 
even here it may profitably te limited. Saws, shapers, jointers, 
mortisers, tenoners, band saws, borers, all intermittently operated 
machines, can be successfully grouped and driven with a fraction of 
the power required for individual driving: The. motors at the 
Roanoke shops are in all cases belted directly to line shafting. Mr. 
Seley said that he had seen motors directly attached to the end of 
line shafting, as at the General Bilectric Company’s shop at 


Schenectady. At another shop back-geared motors were 


directly attached, but the gearing was very noisy and neither of tee 


plantsemployed strictly standard motors. Atthe Baldwin Locomotiyg 
Works, where both individual and grouped drives are very exten. 
sively used, belts are used to the greatest possible extegt, and in 

cases with such short. belt centres as to cause surprise that good result 


could be obtained. It wasexplained that this method was very satis. af 
factory, and that after a belt was taken up a few times, in mogt 


cases it would run thereafter almost indefinitely ; if it did fail, 


its replacement was much easier, cheaper, and speedier than to 


repair broken gearing. On the other hand, many shops employ 
gear connections between their motors aud machines, especially for 
modern heavy machinery, much of which is now built to be directly 
driven. Where the gearing can be ccvered and protected, it may 


do very well, but wear is inevitable, and gear breakages are expen- -7 


sive, and at times exceedingly inconvenient. There is a-y 

desirable flexibility in a belt connection, and if there should be a 
failure of the motor, an extra one can be readily installed if 
standard types are employed. Some. of the electrical companies 


have developed systems of multiple voltage, which, in connection ~ 


with double or triple gearing, give a large range of adjustment of 
cutting speed of tocls individually driven, enabling the maximum 
output to be obtained after tke propcr speed has been determined 
by experiment. There systems involve the use of considerable 
gearing, additional wiring,.and a generating set arranged with 
reference to the number of voltages Ccesired. Mr. Seley does not 
favour individual driving as a rule, and multiple voltage was not 
considered in-connection with the plant under discussion. 


The Glasgow Engines.—The Jron Age, of America, 
publishes the following report from Glasgow :—‘ The performance 
of the Allis engines at the Glasgow electric tramway station has 
never ceased to greatly interest all engineers, owing to the fact that 
the installation of American machinery in a station at Glasgow, the 
centre of a great engineering district, involved much discussion, 
The question of early delivery was a prominent element in the 
decision of the Glasgow Council, but the American makers were 
not satisfied with the kudos which came from the acknowledgment 
of the authorities that, but for the Allis engines, the electric tram- 
ways would not have been available at the opening of the Exhibi- 
tion. They haye had exhaustive tests made by Prof. Barr, of 
Glasgow University, whose reports carry conviction because of his 
skill and experience in such work. I have bad a reading of the 
report, which is highly creditable to the Allis engine. The con- 
sumption of steam per Lu P., a8 measured by the condensed water, 
proved to be 12°12 lbs., and the mechanical efficiency of the engines 
was 96 per cent, The engines of 4,000 1.H.P. are coupled to 2,500 Ew, 
triphase electric generators and the ratio of 1.H.P. to the electric 
H.P. proved to be 92 percent. Mr. Parshall, the consulting engineer 
for the Glaegow Corporation, commenting upon the. report, cays 
that the engines are working perfectly well in all respects, and 


. have been from the beginning.” 
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We were under the impression that Prof. Barr was acting forthe - 


Glasgow Corporation, not for the engine makers. It is curious to 
see how the fiction is fostered, that the Allis engines were ready at 
the opening of the Exhibition. As we pointed out last week, they 
did not commence regular work until the end of May, whereas the 

xhibition was opened on May 2nd; in theimeantime, the Stewart 
sets and the Springburn station kept the cars running. 

Obituary. — We regret to record the death of Sir 
Frederick A. Abel which occurred on Saturday last. in London. 
Sir Frederick, who was born in 1827, and was therefore’ in his 
76th year at the time of his deatb, adopted chemistry at the com- 


mencement of his career, and in that branch of science he has” ~ 


established for himself a world-wide fame. 
the procesces of preparing gun-cotton, the invention of-cordite by 
himself and Prof. Dewar, and his investigation in copjunction with 
Sir Andrew Noble of the processes attendant on the firing of black 
powder may be mentiobed among his. best known works. Though 
his appointment ¢s chemist to the War Office ended in 1888, he for 
several years-continued the very arduous labours involved in the 


His improvements in  & 


Fa 


investigations of the Special Committee on Explosives. A fall © 


account of Sir Frederick’s life-work appeared in the Times om 
September 8th, and therein it is shown that he received recognition 
of his scientific work from many quarters. Elected a Fellow of 


the Royal Society in 18€0, he was awarded a Royal medal by thab — 


body in 1887. 


At various times he terved as president of the ~ 


British Association, the Chemical Society, the Institute of Chemistry, ; : 


the Society of Chemical Industry, and the Institution of Electrical 


Engineers. Of ihe Iron and Stetl Institute he was elected president — : 


in 1891, as a recognition of his scientific contributions to the 


chemistry of iron and steel, and he was awarded its Bessemer medal 


in 1897, He was made C.B. in 1877, a knight in 1883, K.C.B. im 
1891, a baronet in 1893, and G.C.V.O. in 1901. 
We regret to learn that Mr. Samuel Radcliffe Platt, heid of the 


engineering firm of Messrs. Platt Brothers, Oldham, died om ~ . 


Saturday last on board his yacht in the Menai Straits off Bangor 


after an operation. 


The British Association Meeting. —On Wednesday 
evening the Belfast meeting of the British Association for the | 


Advancement of Science was opened by the presidential address of 
Prof. Dewar. 
successful meeting than usual. 


Stockport Trams.—The report as to the first year's — 


working of the Corporation tramcars is considered very 
factory. It is thought, however, by many members of the com: 


mittee having the conduct of the car system, that for the more ~ 
‘efficient working of the service the time hai} come when there 


should be an electrical department, apart from the gas department 


It is stated that there is every prospect of a more ee 
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Bursting of Cast-Iron Fly-wheels.—Some years ago 
Prof. Benjamin made a series of experiments on small fly-wheels, 
which be revolved until they burit. He has since made others. 


_» The previous tests were made with the wheels in a wooden shield, but 


this proved so insecure that the wheels are now run in a special 


~ guard cor sisting of a cast-steel ring 36 in. inside diameter, with a 


tim 4 in. X 6 in., and lined with pine about 4 in. thick in arch 
blocks. The wheels were keyed on to a 1,, in. shaft loosely 
coupled to a Daw turbine, and an accurate counter was provided by 
which to read the speed. All tested wheels were balanced by lead 
wire wound round the arms. Two solid wheels modelled from a 
40 ft. diameter wheel failed at an average of 395 ft. rim speed per 
second, or a stress of 15,000 lbs. per sq. in. of rim section. The 
next lot of wheels were cast-in halves, with joints in the rim near 
toanarm. They failed at half the speed and one-fourth the stress 
of the solid wheels, cr 194 revolutions and 3,750 Ibs. tensile stress 
per square inch of rim section. Compared with the 1898 tests, 
there whecls are no stronger than split wheels with the joints 
midway between thearxs. Asthe author saya, ‘“ Where MacGregor 
sits, there -is the head of the table.” The joints do not fail, but 


their weight causes failure. Apparently, when a wheel fails it goes 
~ all at once, for the pieces are all in order inside the guard ring. A 


model of an actual built-up wheel, with shrank-in links, arus 
boltcd to the bos, and each carrying its own piece of rim, 
failed at 256 ft. and 6,600 lbs. tension, thus demonstratirg the 
superior method of buildingup. Tnese wheels failed at the smallest 
section of rim. The wrought links remained intact. Two of Prof 
Sbarp’s (English) tension-spoke wheels with solid rims failed at 
424 ft., or 18,000 lbs. unit stress, This-was the bes’ result obtained, 
and is attributed to the better support of the rim by the 24 steel- 
wire spokes. The rim generally broke at the spoke holes, All the 
spokes had been tuned to equal tension by aid of a tuning folk. 
For wheels in halves the ase of tie rods across the jointed diameter 


_asa support to the joints added 30 or 40 per cent. to the bursting 


stress, which means doubling the joint strength. No advantage 
accrued from casting the rim solid in itself, but separate from the 
spider so as to relieve the rim of bending due to the hold of the 
arms. The conclusions drawn are strongly in favour of the solid 
tim, which will run to 350 or 400 ft, and the arms do not appear to 
hold the rim so as to produce bending stresses. ‘I'he principal 
weaknesses are rim joints, and no rim joint cau be made stronger 
than probably one-third the solid rim. The Haglish wheel with 
many spokes was the best, showing the advantage of this type. Of 
course these experiments cannot show the effect of variable load on 
a fly-wheel. There would be no transverse stress on the arms of any 
cerious moment, for the speed was got up steadily aud gradually. 
On the whole, however, it is probable that the results are fairly 
comparable for the different types of wheel. It would be intcrest- 
ing to test a 10 ft, diameter wheel if space could be found for the 
pieces to fly clear. 


Electric Power Scheme for St, Petersburg.—An 
interesting project is on foot, says the Mechanical Engineer, for 
tupplying the city of St. Petersburg and suburbs with electricity 
for light and power. The hydraulic power of three groat lakes in 
the surrounding region is to be used. These lakes, Saima, Paipus 
and Ilmen, flow into the sea by the rivers Volkov, Narva and 
Vuoska respectively. The river Volkov has rapids which can 
develop 49,000 #P., situated about 66 miles from St, Petersburg. 
A dam placed across the river will give a head of water equal to 
40 ft. It is proposed to utilise this fall for a large hydraulic plant 
which will consist of 18 turbines, each of which will be direct- 
connected to three dynamos of 500 xw. The second river, the 
Narva, would in like manner afford a fall of 35 ft. at a point about 
84 miles from the-city, anda similar turbine plant would be erected 
here. The total power of the fall is estimated at 80,000 u.P. The 
third plant would utilise the rapids-of the Vuoska and the fall of a 
neighbouring stream, the _Imatra, the total-to give 37,000 u.p. The 
high-pressure lines from the three plants would be bronght together 
in a main station at St. Petersburg, and from there would proceed 
the low-pressure circuits for the city lighting, motor distribution 
and tramways. 


Water-Power Plant.—A water-power plant for the 
supply of current to Boise, Idaho, is nearing completion, and is 
expected to be in operation by October. The canal is 34 ft. wide 
atthe bottom, 6 ft. deep, and 34 miles long. The current will have 
an initial voltage of 20,000; by passing through step-down trans- 
formers-it will be changed to 2,000 volts or less. The machinery 
will consist of two 1,500-H.P. tarbine water-wheels of the Leffel 
horizontal pattern; connected direct to two generators, which are 
each of 500 kw. capacity, made by the Westinghouse Company, 
and weigh €5,000 lbs. each. The exciter will be on the same shaft 
with the generator. The water-power will be controlled by 
Lombard governors, The-current will be brought to Boise on three 
separate overhead cables, each made of seven strands of ala- 
minium wite, twisted and-held firm by small bands‘of the same 
material. The splices are made by means of an aluminium sleeve, 


. which is cramped tightly around the ends. 


Swiss Railways.—The number of electric railways in 
Switzerland is at present .56, four of which are in ‘course of con- 
struction. Of thése 37 utilise water-power, the others being fed by 
steam-power stations. Six cable roads and 42 railway lines are 
operated with direct current, while two cable roads and seven 
railway lines are operated with alternating current. The total 
power natilised is about. 15,000 xw.—i.¢., the 13 per cent. of the 
electric power used in the whole country. At present a big associa- 
tion.of the largest electrical concerns of Switzerland is studying 
pees rc of applying electricity to the whole system of main 
~sulways. Sy" ; 


- 


Nalder Circuit-Breakers.—We illustrate below a small 
maximum citcuit-breaker of somewhat novel type, made by 
Messrs. Nalder Brothers & Thompson. The coil on the left 
carries the current, and when the maximum is reached, a soft 
iron plunger is sucked into the solenoid, raising the catch shown at 
the top, and allowing the arm to fly out. A long and rapid break is 
provided, the final spark being taken by carbon brushes.. A 


- powerful coiled-up spring in a box provides the necessary throw. 





Maximum Orecorr-Breaxer. 


A minimum circuit-breaker is made on very similar lines. The 
action is as follows :—When the current in the main coil falls to a 
minimum value, which can be adjusted between certain limits, the 
armature falls by the action of gravity; in falling it raises a brass 
pin which lifts a trigger, thus allowing the switch arm to fly out. 
The spark at breaking is taken by carbon blocks, there being a very 
long and quick break. This type of circuit-breaker is made in the 
following combinations:—(1) Maximum; (2) minimum; (3) maxi 
mum and minimum combined ; (4) maximum and no-volt release. 


Personal.—Messrs.. Mordey & Dawbarn have been 
appointed consulting electrical engineers to the Johannesburg 
municipality in connection with the proposed reorganisation and 
extension of the electric lighting system and the construction of 
electric tramways. There were 62 applications for the position. 

Mr. W. Odgers, branch manager at Neweastle-on-Tyne for 
W. T. Henley’s Telegraph Works Company, Limited, is shortly 
leaving for South Africa. — - 


Appointment Vacant.—<A shift engineer is wanted at 
Stockport electric tramways department. See “Official Notices ” 
to-day. 





som < SANE 
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THE CENTRAL STATION ENGINEER. 


On Friday afternoon (September 4th), at the Great Yarmouth Corpo- 
ration electricity works, Mr. W. Dnntos PERRort was presented with” 
a handsome marble clock by the management and staff of the elec 
tricity department as a mark of their esteem, on the occasion of 
his approaching marriage. The presentation was made in the 
presence of the borough electrical engineer (Mr. Gornpon Bryant) 
and the greater part of the staff. The good wishes and cheers 
showed the recipient's popularity amongst the staff. 

Mr. S. Jonzs, of Doncaster, has been appointed clerk of works 
at Batley new electricity works, with the promise of appointment 
as electrical engineer to the Corporation when the plant has been 
installed, if his discharge of his duties as clerk has been satis- 
factory. : 2 

Mr. Ritson, late engineer of the Gas and Electricity Works at 
Kendal, has been presented with a gold-mounted ivory-handled 
walking stick by the Corporation staff on his departure for Rams- 
gate, where he takes up the position of borough engineer. From 
the Kendal Borough Brass Band, of which he was chairman, Mr. 
Ritson has received a smoker’s cabinet. 

Oa Wednesday last week Mr. Sypyey G. Lercu, managing 
engineer of the Weston-super-Mare Electric Lighting and Tramway 
Company and of the Penarth Hlectric Lighting Company, was 
married at Penarth to Miss Josephine Todd. The Weston-super- 
Mare station staff presented a marble clock and set of bronzes, and 
a case of pipes was given by the Penarth Company’s staff. 

’ The employés of the Glasgow Corporation Electricity Depart- 
ment met’ ina social capacity at the Trades’ House Restaurant one 
night last week, when a gold watch was presented to Mr W. J. 
Poors, station superintendent, who is leaving the Corporation 
employment in order-to join the Westinghouse Company's staff. 
Mr. W, A. Cuamen presided. 

Mr. Feante, having secured an appointment at the Edinburgh 
Corporation electricity works, has resigned the post of assistant 
engineer at the Worthing electric light works. On the recom- ~ 
mendation of the resident engineer, Mr. Broapnourst,of Bushey, 
Watford, has b2en appointed to succeed him, at a salary of £100 
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Mr. J. M. Kuznawn, of Bedford, has been appointed assistant 
engineer at Taunton Corporation electricity works. 

On the 2nd inst., at Woolwich, thé staff and employés of the 
Woolwich District Electric Light Company, Limited, met to bid 
farewell to Mr. T, M. Corson, the ergineer and works manager, 
who is leaving to take up the appointment of engineer at Hamilton. 
Mr. W.E. Nicort, the manager and secretary, presented Mr. Colson 
with a kandsomely-mounted umbrella and a case of pipes. 








NEW COMPANIES REGISTERED. 


Vandam, Marsh & Co., Limited (74,746).—This company was 
registered on August 29th, with a capital of £20,000 in £1 shares, to carry 
on the business of manufacturers of, and dealers in, electrical, telegraphic, 
teleyhonic and magnetic supplies of every kind, electrical and mechanical 
engineers, &c., and to take over the business now carried on at 15, Gerrard 
Street, Soho, at 20, Devonshire Street, All Saints, Manchester, and at 11, 
Upper Priory and Minories, both in Birmingham, as “‘A, Vandam & Co.” The 
first subscribers (each with one ordinary share) are :—A. Vandam, 29, Woburn 
Place, W.C., electrical supply manufacturer; T. H. Marsh, 19, Landsdowne 
Crescent, Notting Hill, W., electrical supply manufacturer; Miss R. A. Hom- 
wood, 29, Woburn Place, W.C. ; Mrs. A. A, Bland, 81, Lynton Avenue, W. Ealing; 
Miss J. J. Stubbings, Round Hill House, Sydenham, 8.H.; Miss A. L. R. Marsh, 
19, Lansdowne Crescent, Notting Hill,,.W.; Mrs. M. L. Vernede, 46, Castletown 
Road, W. Kensington, W.: and C.: O. Vernede, 46, Castletown Road, W. Kens- 
ington, W.,gentleman. No initial public issue. The number of directors is 
not to be less than two nor more than five; the first are A, Vandam and T. H. 
Marsh ; qualification, £3,000; remuneration, £4COeach per annum, Registered 
office, 15, Gerrard Street, Soho. 


Western Electric Railways Development Co., Ltd. (74,733). 
—This company was registered on August 28th, with a capital of £120,000 in £1 
shares, to carry on the business of tramway and railway proprietors, carriers of 
passengers and goods by land or water, and constructors and workers of tram- 
ways and ra‘lways, &c., either on, over or under the surface of the ground, to 
work the same by steam, electricity or other mechanical or animal power, to 
supply electricity, to contract for public or other work, to apply for and obtain 
Acts of Parliament, orders and authorities, to promote companies, &c. The 
first subcribers (each with one share) are :—R. Scrafton, 46, Manor Road, Stoke 
Newington, N., recretary; C. C. Wright, 217, Philip Lane, N,, graphite mer- 
chant; H. Blondall, 28, Finsbury Pavement, E.C., secretary ; G. W. Abbott, 15, 
Marjorie Grove, Clapham Common, S.W., merchant; R. A. Goodman, Broad 
Street Houre, E.C., chartered accountant; J. R. Shearer, Broad Street House, 
E.C., merchant; and J. Coote, Broad Street House. E.C., solicitor. No initial 
public issue. The number of directors is not to be less than two nor more than 
tix; the subscribers are to appoint the first; qualification, £100, 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electric Construction Company, Limited (39,292).—This 
company’s annual return was filed on August 20th, when 81,890 preference 
and 112,100 ordinary shares were taken up out of a nominal capital of £400,000 
in 50,000 preference and 150,000 ordinary shares of £2 each; £2 per share has 
been calied up on 18,245 preference and 2,100 ordinary shares, resulting in the 
receipt of £40,690. £246,290 is considered as paid on 123,145 shares. Mortgages 
and charges, £250,000. 


Electrical Power Storage Company, Limited (30,313).— 
This company’s annual return was filed on July 30th, whe. 66 founders and 
18,592 ordinary shares were taken up outof a nominal capital of £100,500 
ia 100 founders, and 20,000 ordinary shares of £5 each. £5 has been called up 
on 66 founders, and £4 on 8,132 ordinary shares, resulting in the receipt of 
£12,858, in addition to which £474 5s, 1d. has been paid on four founders, and 
405 ordinary shares forfeited. £77,300 is considered as paid on 15,460 shares. 
Mortgages and charge:, £28,409, 5 


Schatiner Electricity Meter Company, Limited. (66,427).— 
This company’s annual return was filed on August 27th, when 15,000 ordinary 
and 12,500 deferred shares were teken up out of a nominal capital of £50,600 
in 87,500 ordinary and 12,500 defeired shares of £1 each ; 15s..has been. ca)led 
up. on each ordinary share, resulting in the teceipt of £11,250. 12,500 
deferred shares considered as fully paid, No mortgages or charges. 


Globe Telegraph and Trust Company, Limited (7.465).—Thie 
company’s annual return was filed on August 20th, when 180,527 preference and 
120,527 ordinary shares were taken up out of a nominal capital of £5,000,C00 in 
250,000 preference and 25°,000 ordinary shares of £10 each. has been 
called up on each, resulting in the receipt of £8,610,540. No mortgages or 
charges. . 


Chili. Telephone Company, Limited (29,252).—This company’s 
annual return was filed on ~}s oy 14th, when 44,000 shares were taken up out 
of a nominal capital of £250,(00 in £5 sbares; £5 has been called up on each 
share, resulting in the receipt of £220,000. Mortgages and charges, £56,000, 


British Electric Transformer Manufacturing Co., Ltd. 
(57,298).—This-company’s annual return was filed on ‘August 22nd, when 40,000 
shares were taken up out of a nominal capital. of £50,000 in £1 shares. £1 has 
been called up on each of £20,0C0. £20,000 is considered as paid on the remain- 
ing 20,000. No mortgages or charges. 








CITY NOTES. 


Chloride Electrical Storage Company. 


Tue directors’ report for the year ending June 30th, 1902, reads as 
follows :— 


The progress of the business of the company bas been maintained during the 
ear under revision, as is evidenced by the »increased fits shown on the 
alance-sheet. During the year the directors/have taken in hand the matter of 

reducing and adjusting the capital and assets, with the unanimous co-operation 
of all classes of shareholders, and they venture to submit, with a result which 
will be much to the benefit of the company. The details being fresh in the 
minds of all the shareholders it is needless to recapitulate them. The balance- 
sheet herewith submitted shows the altered ition of the capital and the 
assets. In accordance with the special resolution of the company, its title 
hes been duly altered. The directors have to congratulate the shareholders 
on tbe high clasts of business for which they continue to. receive orders, 
showing the undoubted value of the Chloride battery, The company keeps 
' iteelf abreast of all advances that are being made in technical knowledge 
with reference to the construction. and usé of storage batteries, and the 


ene 


directors are satisfied that at the present time the Chloride batter has 
substantial advantages in durability and efficiency over all others, The balance 
sheet Seg” eB ing this repose shows # trading profit for the financial year of 
£12,901 7s. 5d. After providing debenture interest, other expenditure ang 
depreciation, as per balance sheet, amounting to £5,758 12s, 6d., there remains 
a disposable balance of £7,147 14s, 11d., which the directors propose to deal with 
as follows:—To pay a dividend as from April 14th, 1902 (the date of the order of 
Court authorising the reduction of capital) to the end of the financial year, on 
the preference shares, of 6 per cent. per » less i tax, and on the 
ordinary shares of 8 per cent. per annum, free of income-tax, and to 
forward the balance of £5,801 6s, 7d. The retiring di:ector is Mr, W, 
Bannister, J P., who, being eligible, offers himself for re-election. The seat on 
the board lately occupied by Mr. A. R. Harvey has become vacant, in accordance 
with the articles of association, through his inability to attend the meetings of 
the board. The directors d2 not recommend that the vacancy. be filled at 
present. The auditors, Messrs. Parkinson, Mather & C)., chartered 
accountants, retire, and again« ffer themselves for re-election, 


The meeting of the company is to b2 held at Clifton Junction on 
September 16th. 








Official Announcements re Companies. 


TE followirg are to be struck off the register within three months, 
unless cause is shown to tke contrary :— 


A.B.C, Electric Arc Lamp and Incandescent Mantle Company, Ltd, 
Camborne, Redruth and District Light Railways Co., Ltd, 
Carbide of Calcium Supply Syndicate, Ltd. 

Cardiff and Penarth District Light Railway Co, Ltd, 

* Cotsworth” Arc Lamp and Electric Lighting Syndicate, Ltd. 
Electrical Advertising Syndicate, Ltd. 

Engineering and Electric Works Co., Ltd. 

French Improved Electric Glow Lamp Syndicate, Ltd. 

Gas and Electric Light Consumers’ Protection Association, Ltd, 
International Telephone Manufacturing Co., Ltd. 

Marine Propulsion and Electric Generating Syndicate, Ltd. 
Middlesex Railways Extension (Motor Scheme), Ltd. 

New Electro-Chemical Manufacturers’ Association, Ltd. 
Self-Charging Electric Traction Co., Ltd. | 

Telephone and Switchboard Syndicate (Continental), Ltd. 
Woodward Electrical Storage Battery Co., Ltd. 





City and Surrey Electric Railway Company. 


WE have received the following letter :— 

“ At a meeting of the above-named company held on August 8th 
Jast, we were asked whether we would join the board of the 
National Electric Traction Company, Limited, with which it was 
proposed to amalgamate. 

“ We have consequently endeavoured to obtainas much informa- 
tion as possible as to the position and prospects of both companies, 
but the situation as disclosed by the materials which have been 
furnished, does not, in our opinion, justify us in accepting office. 

“The National Electric Traction Company, Limited, has been 
officially informed of our decision, but as we have failed to obtain 
auy list of applicants for shares of the City and Surrey Company, 
we trust that you will insert this letter as we have no other means 
of carrying our decision to them. : 

“(Signed) 8. P. Braun. 
W. T. Hormss. 
A. HowEtt.” 





Hove Electric Lighting Company.—The directors 
have resolved to pay an interim dividend on October 15th next 
at the rate of 7 per cent. per annum for the six-months erded June 
30th last, 


Le 


TRAFFIC. RECEIPTS. 


























Receipts for Miles 
eras | the ong Total to date. open. 
Company. | : en os henaRA AT aes  Pepcgs SESE: 
23 | ending poe | Ine, or Am'nt | Ine. or |This| Last 
"| dec,* "| dec.* |year. year. 
a ae ee Yet Bae oe 
Blackburn Corp. Trys. .. ‘Sept. . 5 | +210 20,175 | + 8,648 "4 | 7 
Blac l and Fleetwood| ,, °6 1,655 |— 78 .18,760|— 982) 7: 7 
Bristol Trys. & Car, Co.| ,, 5) 4,977 +1,073° — _ 28 | 28 
British Elec, Trac. Co, :— / | 
Devonport uy .. | Aug. 29 498 + 86 14,918) + 5(8' 5 | 5 
Dudley—Stourbridge. . re 928: | +168 25,778 | +. 3,896 182 | 18% 
Gateshead 3 acd? gg ae 898° | +252 25,146 + 4,098 103. 94 
Gravesend v «+ |) 9-29 200 _— 915 5, = 
Greenock—Pt.Glasgow! ,, 29 €09 | +898 | 17,228 +10,467 7 74 
Hartlepool .. ..| 4, 29, 876 | + 8F 8,860 + 1,108 43 
Kidderminster .. os » 2 160 | + 6 4,886 + 4 44 
Merthyr .. es ye 2 29 or i + 7 7,085 — 1,825 3 8 
Middleton i. xis » 29 396 ol — 7,124 — Si 
Oldham—aAshto ae eas 571 | + 73 | 18,159 +. 771 8 8 
Poole...) ue ue | “ep 28} BD] + BT] Be65 | — 148} 82/8 
Potteries ye >» 29. 1,586 | + 46) £0,258 + 1,900 28% 2 
Southport te cow | ap, 29) B49 | 4175 | 8,850 | + 3,099 
South Staffordshire.., ,, 29 716 | — 89 | 26,645.+4+ 34) 22 g 
Swansea .. is a jn SD 590. | + 48 16,370 + 1,148 5: 
TAM. oo seks] Ay ee 8  —57| 2315 — | — 
Piece ener ae “. sy 29 506 | +147) 10,188 -+ 1,038 } 3 
olverhampton Dist.. ,, 29 826 +203 | 6,823 + 4,203 10 2 
Rothesay.. as oy tee > | 849 _ 5€0 _ —_—\|- 
Weston - super - Mare. . wo 27 383 ~ 4,020 — 4) — 
Central London Railway Sept. 6. 5,662 | +180} 62,676) + 5,316, 6 | 6 
City and 8. London Ry. ,, 2,657 +823 335 | + 8,940 |. 43 
Doncaster Corp. ia shoo -- a 16; — ‘Seng 
Dover cee rys.; » 6 800 + 10; 7,993; 4+ 125) 8 | 8 
Dublin United Trys. "..| 5, 5 5,691 | + 87) 51,180/—, 230) 46 | 46 
East Ham Tramways ..| ,, 6/ 585 | +108, — | —. | 6 | 43 
Glasgow Corp. Trys. ..| -,, 6 | 12,584 | —851 | 166,818 — 6,904 | 56. | 46 
Liverpool Overhead Ry.| ,, 7 1,608 | + 3 16,2:6 — 1,063; 63 
Neweastle e te} gg 6] BRT Pompe — | BB 
Sunderland Corp. Sp await eRe SY +128 bas | — 972 | 14 
. “ I. ‘ ~ ; | J 








* Compared with the corresponding period of 1901. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 

























































































— Stock eee 
Present 4 of Dividends for week ended 
Issue, ase = the last three years, Sept. 8rd. Sone on Bept. oth. 

1699, | 1900, | 1901. Highest.| Lowest. 
82,300 African Direct Telegraph, 4 % Debs. eee eee eee 100 eee eee eee 98 —102 98 —102 eee 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 . wo | 10L we e eee 33— 44 34— 44 
119,7007} Amazon re 5 % Debs., Nos. 1 to 1,250 Red. we | 308} ac ae «- | 70 — 80 70 — 80 wa ove 
804,720 | Anglo-American Telegraph ... soa owe a oe. |Stock) 73/6 | 33 61s, | 47 — 50 47 — 50 48h}. 
8,097,640 Do. do. Deferred oes eee see |Stock|£1 7s. | 5s. 2s. 7a— = 8 74— 8 7iz] 
44, Chili Telephone, Nos. 1 to 44,000 ... eee ove ve 5|4 5%\5%] 3h— 4 Sa— 4 ion 
18,383, 3008 Commercial Oable $100 | 8 8% |8 % |160 —167 {160 —170 e 
1,741,0297 Do. do. Bterling 500 year ‘4 % Deb. Btock Red. Stock; ... “ «+ | 95 — 97 95 — 97 972 | 96 
16,000 Ouba Telegraph coe eee eee ee eee eee 10 7 % 44% 4 % 5 bs 6 54— 63 wee - 
6,000 Do. 10 % Pref. eee eae eee eee eee 10 eon eee - 13 = 14 13 — 14 13% 
12,981 | Direct —— Telegraph .. oes eee 5}4%14%14%| 2%— 38 rs st ate é 
6,000 do. 10 x Oum. Pret... eos ins Fee ae rs 7— 8 il ; 
60,7102 Direct U United States Oable ... 20 | 38% | 88% | 34% | 102— 102 APs 103 108 | 10;; 
90,200 |{ Dixect West India Osble, 4} % Row bart 100 |... | w» | « | 100-103 [100 +403 | .. | ... 
4,000,000 | Hastern Telegraph, Ord. aor cee eee eae vo» Stock} 7% | 7%!) 7 % |121 —126 123 —128 127, | 125 
1,930,807 Do. 54 Pref. Stock ees coe |. 100 | see eed oo» | 90 — 93 90 — 93 93 904 
1,482, _ Do. Mort. "Deb. Btock Red. vee [Stock] ... oh »- (108 —111 {108 —111 1094 
300,000 Eastern Extension, Australas and China Telegraph o | 10/7%17%17% | 12 — 123 | 12 — 12h | 12§) 12} 
820,0007 Do. 1% Deb. Stock 1 % Stock oe eee see 107 —110 107 —110 eee ee 
Eastern and South African. Te egraph, 4 Mort. Deb. } ~102 
800,0007 Nos. 1 to 3,000, red. 1909 100 |} 52% | $9 —102 99 —1062 
200,0007 Do. 4 & Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 | 25/. ... oes -- {101 —104% {101 —104 %| ... re 
180,227 | Globe Telegraph and Trust ... eee ove eos oe | 10 | 52% | 58% | 54% | 94— 93 94— 10 9%) 9% 
180,042 Do, do, 6 % Pref, see eee oes 10 +o eee a 13}— 132 134— 14 13? 135 
150,000 Great Northern Telegraph, of Copenhagen a eee | 10 1128 %115 B 115 % | 25 — 27 25 — 27 Sts i 
70,000 |{ Halifax and Bermnds Cates ee 1 0 1200 Hed f| 200 | -~ | | = [99 208 | 00 —IC8 
17,000 do-Huropean Telegraph _... ove oe | 25 (10 & [10 % [10 % | 38 — 42 38 — 42 ote 
100,0002) London Platino-Brasilian Telegraph, 6 % Debs. vee | LOO | <cce- f% oce we (101 —105 xdjl01 —105 ‘ 
72,680 | Montevideo aves, aay Ord., Nos. 1 to 72, 680 .. 1 | 23 eee oes i— 3 — oe 
86,492 Do. do, do. 5% Pret, Nos. 1 to 86,492 1/5 ase Be: 7— 1 #— 1 oad ee 
983,333 | National Telephone, Pref. Stock _... ow éos oo | 100 | 5 5%15% | 93 — 95 93 — 95 93 ee. 
1,966,667 Do Def. Stock 100; ... 60 |64xd| 55 — 57 55 — 57 55 7 
15,000 Do. 6 Oum., ist Pref. eee eos eee 10 6 6 6 % 12 Ex 13 12 bene 13 see ° 
i Do. : Oum. 2nd Pref. ... 10/6 6 6 & 11 — 12 11 — 12 a 
250,000 Do, Non-cum. 3rd Pref., 1 to 250,000 5/5 5 5 4g— 54 4g— 5% a 
$,000,0007 Do, 4 Deb. Stock Red. ose ve» (Stock! $3 34 ve 96 — 99 86 — 99 ea 
500,0002 Do. Deb. Stock Red... ace 100 | .. | 4 4 102 —106 (102 —106 eel 
171,504 | Oriental Telephone pea Elec., Nos. 1 to 171 1504, fully paid 1'5%/|6 6%| #-—1,; lys i 
100,0002) Pacific and European Tel., 4 % Guar. Debs., 1 to -_ coe | 100 | ase see -- | 99 —102 99 —102 eee 
11,839 Reuter’s. coe coe eee ooo coe eee 8 5 % 5 % 5 % ea 7 64— 7 ee vee 
8,803 Submarine Cables Trust see soe coe eee eee Cert. eee oe eer 110 —120 110 —120 . oe 
58,000 | United River Plate Telephone ose 517%l7%17%\ 48— 52 43— &2 oh oe 
40,000 Do, do, 5 % Cum. met. Hos, 1—40,000 5 eee see eee Ag— 5 ban 5 oe oo. 
179,9477 Do. do, 5 %D ebs. aoe oon Stock soe eos coe 101 —104 101 —104 oe eee 
15,609 | West African Telegraph, Shares... 1g RP os oe 34— 44 3h— 44 “vs oes 
80,008 | West Ooast of America, Nos. 1—30,000 and 53,001—53, 008 2h] we oad ei — _ bee vee 
150,0007 Do. do. 4 % Deks., 1—1,500 gua. by Bras. Sub. Tel. | 100 |... ses «- | 97 —100 97 —1C0 wei eee 
207,930 | Western Telegraph, 1a. Nos. 1—207,9890 ... 00 = owe | 10} 7H) 7%) 7% | 118— 124 | 114— 12 ST ee 
75,0002 Do. 5 % Debs. ond — 1906 oes 20RD ses ees » |1038 —105 {102 —1(5 ne 
848,7772 Do. - 4 % Deb, Btock Red eon coe 100 see o- eee 97 —100 97 —100 
88,821 | West India me) Panama Telegraph... 90 = sss oes | 10} FHL EB) & t— 43 4— 4 <e 
34,568 Do. do, : —_ ist Pref, ees 10 oon eee eee Az— 52 42 e 53 oe 
4,669 Do, rs do. Oum. 2nd Pref, .. 10 coe coe 3 — 4 3 — 4 soe 
80,0007 Do, do. do. 5 x Debs., Nos. 1 to 1,800 100 ee ai | ~ | 99 —102 | 99 —102 vis 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... 1 | ice ieee + ¢ _ vos ose 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 | ... co «. |1083 —106 {103 —106 a dix 
19,661 | Brompton & Kensington —_ Lt. Sup., Ord., "101 to 19,761 5}6%/6%|8 G%}10 — 104 | 10t— 102 10} ie 
20,000 Do. 7 % Oum. Pref.... By ses tse «- | 10 — 104 [103— 10% 1035 ; 
50,000 Same Cross and Strand Blectricity Bupply __... 51/9%19% 10%] 9— 9 9— ns 
50,000 do, do, do. 44% Cum. Pref. 5} ces een dee 5g 54— 5 5% Fil 
250,000 De do. do. A% Deb. Stock Red. | 100} ... oF «- (105 —107 {105 —107 ‘ 
84,000 |*Ohelsea Blectricity Bapply, Ord. es eee eee eos 5}6%/}| 58% 14%] 58— 54— 6 = 
150,0002 Do. do. Deb. Stock Red. ... |Stock; ... BS «. |1C9 —112 (109 —112 3 De 
70,579 | Oity of a Electric Lighting. 40,001—110,579... | 10} 4 r 0 g 5%|9— 10 9— 10 a ae 
,000 Do. Oum, Pref., 1 to 40,000 . 10) 6 6 oe | 12 — 13 124— 134 13 es 
400,0007 Do, Deb. Btock, Scrip. (ise. at £115) ‘all paid Rite Ree ob eos [122 —127 — |122 —127 oe + 
200,000 Do. : 2nd Deb. Stock, Prcv. Certs., all paid 100; ... oat -- |103 —106 {103 —106 ; 
40,000 | County of Lond. & Brush Prov. Hlec. Ltg., Ord. 1—40,000 | 10 | 4 & 4% 14%] 84— 94 ~ bas 
20,000 Do. do. 6 & Pref., 40,001—60,000 | 10 / 6 6% ee | 12 — 125 | 114— 123 ‘ia 
400,0007 Do. b, Stock, Prov. Certs (all paid) Rd. .. eed rete sus ww. (109 —112 [119 —113 es oui 
85,500 ' Edmundson’s Elec. Oorp., Ord, Shares * oes oo 51/6% 7% | 64— 6% 64— 62 654}... 
20,000 Do. do. 6 % Cum. Pref. eos eee eee eee eos eee 6 — 6 i 6 64 7 68 
120,0007 do. 44 % 1st Mort. Deb. Btock. ... | 100) ... one ww. (107 —110 {107 —110 1088 e 
21,000 | Kensington and Knightsbridge Electric, Ord. _... eke 5 | 11% | 12% | 10% | 104— 114 | 10§— 114 pa 
90,000 do. do. 4% Deb. Btock (Stock) ... ~* «. {101 —104 |101 —104 “a ois 
110,000 | London Electric Supply Corporation, Limited, Ord. ... | ae oes eee 1g— 23 1g— 2} at Sen 
49,840 Do, do, do, Pref, 5 eee ooo eee 43-— 4g 5t 42 ove 
250,0002 Do, do, 4% let Mt. Db. Stock Rd. |Stock| ... ove ww. | 96 — 99 96 — 99 ia den 
98,769 | Metropolitan Electric ly, 101 to 62,500 cos 10|5 %/| 6 & | 6% | 15 — 16 15 — 16 158] ws 
Do. 43 Debenture Btock eee eee eee coe 108 —112 109 —113 oe eee 
250,0002 Do. 84 Mort. Deb. Btock Red. eee eee eee oo eee 93 —102 99 —102 oe 7 
8,652 N Hill Electric eee eee ooo eee 10 7 7 6 134— 144 134— 144 oo *s 
40,000 | 8t. James’s and Pall Electric Light, Ord. .. oe 5 148% (144% [143 144— 154 | 144—153 see os 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 84— 94 84— 94 o ose 
150,000. Do, do, 34 Red, eee 100 ooo eee eee 97 —100 97 —1C00 ooe 
12,000 Smithfield Market Elect. Bupply, coe ooe* eee 5 oov ooo woe 1Zg— 23 . 13— 23 oor bee 
58,000, do, 4 % Deb, ee eee 100 eee eee eee 80 — 90 80 — 90 eee eee 
65,000 Bouth Londor Electricity , 900 oon ee 5 coe eee h vor 24— 3 3 | eee ee 
109,518 Blectric Bupply, vos ee oe | 6 BH [108% 11—12 | 11-12 11g | 113 
* Subject to Founders Shares. Quotations on eee a gen Exchange, 
rwise stated all full; viden: as 
ss othe: share are fully paid. i Di ds of one year and the Orme pertof ie nex capital, 





Dividends marked § are for a year, consisting of the latter 
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SHARE LIST OF ELECTRICAL COMPANIES.—0ontinued, 





ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 








Present Dividends for Closing losing | Sasiness aon? 
Issue, —— the last three years, rg Sone 9th. | Sept 9th 10, 
1899. | 1900. | 1902. Highest Lowest 
20,00 | British Alumininm 7 % Oum, Profs - ow on CM on dork Lae eT Toe 
800,0002 Do, do. 5 % 1st Mort. Deb. Stock Red. ees ies ‘an ‘he 83 — 88 83 — &8 és B95 
62,074 | British Blectric Traction cad ‘ie des eee eee 8% 9% 9 % 124— 183 124— 133 13 1214 
90,000 Do. do. 6 Oum. Pref. eee eee eee ees eee eee 123— 122 123— 12% 128 eee 
600,0007 5 & Perpetual Debenture Btock ... (194 —197 [124 —227 | 1263 | 196 


Do. do. 
70,000 | British Insulated Wire Ord. ... toe eee eee 


Do. do. of Cum. Pref. 
50,000 |{Browett, Lindley & Co. (1899), ee tee eee 


50,000 ss a se Cum. Pref. ... 
105,731 | Brash Blecl. Enging., Ord., 1 to 105,731... ioe 
150,000 Do. do. Non-cum. 6% Pref. ... ae 
125,0002 Do. do. 4% a ren b. Stock aad 
125,0002 Do. do. 4% % Perp. 2nd Deb. Stock 

80,000 | Oallender’s Oable Construction Nos. 1—30,000 

40,000 Do. do, 5 % Oum. Pref. ... wae 

90,0002 Do do. 44 % 1st Mort. Deb. Btock 


1,969,800 | Central London Railway, Ord. Btock Pages 


440,100 Do, do. 4 % Pref. Stock eee see eee 
440,100 Do. do. Def. do. eee eee eee 
855,000 | City and South London Railway _... ee aed eee 
eee) me” bX Lak Moots Sing: Dabs, 140 000023 

le 1 ts) 5 . 0 

100,0007 £100, and 901 to 11,000 of £50 red 
99,261 & Swan Utd. Bl. Lgt., “A” shares, £3 pd. 1 to 99,261 
17,189 Do. do. do.  “A”Shares, 01—017,139. ... 


844,0237 Do. do. do. 

100,0007 Do. do. 

112,100 | Electric Construction, 1 to 112,100 ..., ave ees 
$1,390 Do. do, 7 % Cum. Pref., 1 to 31,390... 

Do. do. 4% Perp. ist Mort. Deb. Stock 

18,000 | General Elec. Co. (1900) 5 % Cum. Pref. ... ber 


4% Deb. Btock Red 


, 5% 2nd Deb. Stock Prov. Certs, all pd. 


eee 


150,000 Do. do. 4% Mort. Deb. ... tes eee 
85,000 | Henley’s (W. T.) Telegraph Works, Ord. ... ase ses 
85,000 Do. do. do. 44% Pref. ... see 
50,0002; Do. do. do. 4% Mort. Deb. Stock... 
50,000 | India-Rabber, Gutta-Percha and Telegraph Works eve 

800,0007 Do, do. do. 4% 1st Mort. Deb... eee 
87,500 |{Liverpool Overhead Railway, Ord. ... aes see eos 
10,000 |¢ Do do. Pref., £10 paid saws 


7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... 
§Rosling & Fynn 6 % Cum. Pref. ... son ove 
87,350 | Telegraph Oonstruction and Maintenance ... ide 
150,0002 Do. 4 &% Deb. Bds. Nos. 1 to 1,500 Red. 1909 
540,0007| Waterloo and City Railway, Ord. Stock ... es 





eon 


toe 


20 %| 15 %| 10%! 73— 72 "4 
13s. to 5s. | 13s. to 15s. eee ee 








Stock 
or 
Share. 

10 
Stock 
10 
10 
Stock 
5 
5 
£1 
ie ee 
2 
2 
Stock 
Stock 
5 
5 
Stock, 
Stock 
Stock 


6 «» | 16/6 to 17/0 | 16/6 to 17/0| ... ti 

ay 5 Nil,| 14— 18 1— 13 sae a 

6 6 3%| li— 2 1i— 12 Sis iS 

ja aR vs. [100 —103 xd|100 —103 see fea 

eee ooo eee 93 — 98 93 sp 98 eee eee 

15 %} 15 %| 20 %| 154— 164 | 154— 164 BS 4 

see eee eee 52— 6} 5g— 64 675 sé 

oe Soa w» {109 —113. |109 —113 me ve 

ae aes 4 %|103 —106 [103 —106 1044 | ... 

AS as 4 gies —107 |104 —107 ae ae 

Stock! ... 34 4 %|103 —106 103 —106 1053 | .. 
Btock) 13%) 14%] 2% 72 — 74 | 72 — 74 734 | 72 
3 74% 8 % 74% 24— 23 24— 3 ¥s> eee 
ses eee eee eee 101 —106 % 101 —106 % eee eee 


5| 6 24%) « t—. 4 — 8 fw tow 
6] 6%] BS)... | B— 8) W— | Pe 


100; ... He ae 74 — 78 74 — 78 sad cai 
100; ... sab ww. «=| 78 — 83 78 — 83 o< ii 
2/ 6% 6% 6% 12— 22 1g— 23 13] i 
ape Si aoe 2— 3 2-- 3 sds iz 
7“ ah ¢ . | 99 —102 .| 99 —102 Ne aa 
ae 5 5 %| 10 — 104 | 10 — 103 Se ae 

Stock] ... ac .. (100 —103 150 —103 Bu Sy 
5 | 15 &| 20 %| 20 %| 16 — 17 xd| 16 — 17 162 | 168 

5} 44%) 44%] ... 5i— 52 xd) 53— 52 bake BY 
Stock] ... rs we. {109 —113 xdj109 —113 ie ne 
10 | 10 %| 10 %| ... | 20h—214 | 20h— 214 21 ve 
100 | .. 100 —103 {100 —103 ee Re 


10| 88%! 38%] 13%| 48— 43 | 4a— 44 | 2 | uk 


10] 5 rags Ruption tay PORE Se ae AS CY te eee 
rT peers eceites Gansta oc Pt RECS tare We SRR a ge ce: 
£1} .. | 6%... | 19/0 to 20/0|... —... Rtas, 
12 | 15 &% 174%| 20 %| 38 — 41 (| 38 — 41 38g | 383 
100 |... 102 —105 |102 —105 bas 


100| 8% 3% 3% so—93 |90—93 | 91 | .. 


























+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated aj] shares are fully paid. 


§ From Bradford Share List, 





LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated Telephone Construction and Maintenance, 3,—%,. 
Natioval Electric Wicing, —1. 


* From Birmingbem Sbere Liet. { From Manchester Share List. 


Oldham, Ashton, and Hyde Hlectrio (£10 pd.), Ord., 144—15, 
Sa ee OT toe -10p. 





Bank rate of discount 3 per cent. (February 6th, 1902). 





STOCKS AND SHARES. 


Tuesday Evening. 
SprcuLaTion at last seems to be springing into new. Stock 
‘Exchange life, and Paris has stopped the “ banging” of her electric 
traction shares in favour of bidding for Kaffirs. But despite the 
better quotations established in the African market, the volume of 
business is still small and investment orders continue to monopolise 


‘the attention of brokers. Consols have their own especial reasons 


for dulness, and Home Rails cannot recover from the slashing, if 
somewhat indiscriminate, criticism, whose new campaign has been 
started by comparisons between British and American companies, 
comparisons which are in several important details quite irrelevant. 
The electric department, however, maintains its stolid strength, 
and once more the few changes that there are to chronicle amongst 
the supply shares favour the interests of holders. While the tele- 
graph list displays but a trio of alterations, business in that section 
has received a fillip from the more sensible way in which quotations 
are now officially recorded, and with the introduction of which we 
dealt fully in last week’s notes. 

Possibly the regrettable absence through indisposition of the prin- 
cipal dealer in electric lighting securities may have something to 
do with the quietude of trade in this section. Amongst the shares 


‘the only changes are an improvement of 58 in both classes of 


Brompton and Kensington, and of 10s. in City of London Prefer- 


rence. It has become such a usual thing to note an advance in 


-Bromptons that an apology seems almost necessary for recording 
the fact week by week. City Preference are being bought by those 
who say that the company’s recent circular to its customers suggest- 
ing three years’ agreements has met with a gratifying response. 

‘haring Cross new Ordinary are 8 to 9, and the “City Under- 
taking” Preference change hands just under par, i¢., £5 a share. 
For the. Debenture stocks the demand continues unabated; this 
week it is County 4}-per cent. and Metropolitan 44 per cent. 
Debenture stocks which have come into favour, and are up a point 
apiece. Brush Ordinary are down 3, the Preference }, while the 
Debentures show no change. 

Those who think that the movement in’ Telegraph Debentures 
will probably go yet further on the same upward path as that pur- 
sued by the Electric Supply stocks of similar character may see by 
@ glance at the following table that there is room for improvement 
in several of the descriptions. 1t is only ne to select a few 
to ar that a good investment yield can be obtained with fair 
“ ecurity :— 





Company's Debenture Stock. | Interest. {| Price. Yield per cent. 
' 
African Direct .. 4 Par. £4 0 0 
Commercial Cable 4 96 434 
Eastern Telegraph 4 110 812 9 
Eastern Extension .. a8 4 | 1084 313 9 
London Platino—Brazilian .. 6 103 616 6 
West Coast of America en Ae 4 984 418 
West India and Panama 5 1004 19 6 





In studying the above list, the Duke of Wellington’s dictum as to 
“the greater the interest, the greater the risk,” must be borne in 
mind, but it will be seen that the spreading of capital over several 
of the securities will easily produce 4'per cent. on the money, and 
that is good interest when the security is sound. 

Home railway stocks, as noted above, are all extremely weak, 
and the only class which fails to droop is that of the electrical 
descriptions, which remain unmoved amidst falling prices all round. 
For one thing, there is not the big bull account in Central Londons 
or City & South London such as drags down the price of London 
and North-Western stock, and, moreover, holders of the “electrical ” 
securities appear to be in no such hurry to sell as are the proprietors 
of the steam lines. The slight accident which occurred last week | 
on the City & South London did not affect the price of the stock. 
Traffics in this department keep uniformly fair, but the period which 
comes after the dividends, reports and meetings, is usually a slack 
one, so far as business goes, and there is not likely to be much 
revival in this section for a month or so. : 

In the Miscellaneous list, Cromptons have moved up a fraction 
upon a small amount of investment buying, while Globe Telegraph 
and Trust shares are also harder. There are few better 44 per 
cent. investments to be found in the House than Globe Preference, 
and this is beginning to be ed. Callender’s and Henleys 
are both quiet, and the telephone: market shows no particular change 
on the week. za 

London United Tramways Preference are gradually advancing, 
and at 114 show an advance of the fraction since the shares were 
pointed out as being a good investment speculation only a few weeks 
back. When commenting at that time upon the high price of the 
Debenture stock, we suggested that public attention would probably 
turn to the Preference before long, and the improved price speaks 
for itself. Electric Traction es are mostly a good market, 
but the changes on the week aré ' paratively insignificant. 
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BLAST FURNACE GAS POWER. 
By HORACE ALLEN. 


Tue application of blast furnace gas to internal combustion 
engines has brought about a remarkable change and advance 
in the design and manufacture of gas engines for power pur- 
poses, the low cost of the gas fuel rendering it available for 
adoption in many industries where the cost of coal gas pre- 
cluded the application of gas power, while the reduced 
initial pressure and freedom from pre-ignition, common to 
the use of coal gas, has brought about the development of 
the size of unit to an extent that would never have been the 
case while only coal gas was available. 

Within the space of a few years the size of unit of gas 
engines for power purposes has advanced to 10 times that 
formerly procurable, so that where units of 50 and 100 u.P. 
were considered high, now it is quite a common thing to find 
manufacturers prepared to deal with gas engines of 500 to 
1,000 .P. and upwards. 

Out of about 600 blast furnaces in the United Kingdom 
sme 300 are continually in blast. When a new furnace is 
put into blast, it is kept continuously at work, year in and 

ear out, except in the case of a serious strike or breakdown, 

forthe full-life of its interior lining, say, from six years up 
to 16 years, though in some cases over 100 years have been 
reached. 

The average output of pig iron in Great Britain is about 

300 tons per week per furnace, though, of course, many of 
the larger furnaces greatly exceed this output; a single 
furnace in the United States is stated to have produced 
967 tons in 24 hours. 
The fuel employed consists of either (1) raw splint coal ; 
(2) coal and coke in varying proportions; (3) coke only. 
For the purposes of this article, we shall be very close to 
fact if we assume that 1 ton of coke, or its equivalent in 
coal (only the fixed carbon in the coal is practically of 
service for iron-smelting, the volatile portion passing out of 
the furnace along with the other gases) is required for the 
smelting of 1 ton of pig iron. 

The volume of gas, measured at atmospheric temperature 
and pressure, resulting from the consumption of 1 ton of 
coke, is about 170,000 cubic ft. 

The above figures, applied to a single furnace of 300 tons 
output per week, show the hourly volume of gas to be 
1:785 x 170,000 = 303,450 cubic ft. The total volume 
of gas escaping from the top of the 300 furnaces is, there- 
fore, about 91,035,000 cubic ft. per hour. 

The chemical composition of blast-furnace gas’ depends 
upon—(1) the class of fuel ; (2) the reaction in the furnace ; 
(3) the proportion and composition of the earthy matter 
in the ore; (4) the composition and proportion of flux 
necessary. Typical analyses of blast-furnace gas, given in 
the ELecrricaL Review of December 15th, 1899, show 
that from 30 to 38 per cent. by volume of this gas consists 
of combustible gas, chiefly carbonic oxide, the remainder 
being inert. We may here remark that the composition 
of the gas issuing from any blast furnace (as long as the 
ore, fuel and flux are not changed in quality) is remark- 
ably constant. 

The utilisation of blast-furnace gas has long been a 
serious problem, though even at. the present day enormous 
Volumes are still allowed to pass as waste into the 
atmosphere. The gas as it leaves the furnace, besides 


- being in a highly heated condition, carries with it more or 


less Water vapour, along with dust and fume. 

~ The temperature, or sensible heat, varies at different 
furnaces anywhere between 120° F. and 1,000° F., while 
the amount of water vapour depends upon the quantity of 


“Moisture contained in the fyel and ore, 10 per cent. by 


Volume not being unusual, 
The dust and fume at the furnace mouth is sometimes as 


- low as 8 grammes per cubic metre, though where spiegeleisen 


is the product of the furnace it reaches 50 grammes and 
above this, 





Owing to the amount of dust and fume carried along by 
the gas, its chief application up to recent years has been the 
heating of ,air-blast stoves and boilers, but in a very 
inefficient manner. The gas being of low thermal value and 
requiring about an equal volume of air for its combus- 
tion, can only give its maximum thermal output when the 
correct proportion of air is employed, and in stoves and 
boilers, where the gas is burned at atmospheric pressure with 
natural draught, the proper regulation of the mixture is 
almost, if not entirely, impossible, owing to the varying 
atmospheric conditions affecting the draught as well as the 
temperature, and therefore volume, of gas and air passing 
through the burners. 

Even under the best conditions obtainable, the flame tem- 
perature in the boiler furnaces and stoves is very low, and 
unless the gas is used as hot as possible its ignition is very 
uncertain. 

Owing to the value of its sensible heat in securing the 
best combustion results, any cleansing process which cools 
the gas renders it almost useless for burning under the usual 
conditions, so that for boilers and stoves the gas should re- 
tain any sensible heat that it originally possessed, 

The foregoing explains the reason why the processes tried 
for freeing the enormous volumes of gas from dust have not 
met with much success in regard to their being employed for 
combustion at atmospheric pressure and in boiler furnaces, 
and the quantity of dust carried in suspension appeared to 
indicate that the gas would not be of value in any other 
direction. — 

To obtain the best heating results from the gas by 
combustion at atmospheric pressure, its sensible heat should 
be retained to the highest possible extent, and as no system 
of freeing it from dust while retaining its sensible heat has 
been devised, it has been found most efficacious to burn the 
gas without treatment to any further extent than is involved 
in passing it through so-called “dust catchers,” the result 
being that wherever the gas is consumed, dust is deposited 
upon all surfaces with which it comes into contact; this 
reduces, in proportion to the thickness of the deposit, 
the conductivity of the boiler flues, checker bricks in the 
stoves, &c., the fine fume being further carried even ont of 
the tops of the tall chimney stacks, to settle all over the 
surrounding district. 

Hence, in the face of the above defects, some furnace 
managers, after providing all the steam power required for © 
the blowing engines, and heating the stoves, have considered 
that they have done all that is possible in the direction of 
economically utilising the gas. 

The application of blast-furnace gas to internal combus- 
tion engines, first practically worked out by Mr. B. H. Thwaite 
in 1895 and applied at the Wishaw works of the Glasgow 
Iron Company, of Glasgow, and further developed in this 
country and on the Continent, has opened up a new field for 
the profitable recovery of what iso. largely at present a 
waste product. 

While from 90 to 120 cubic ft. per hour of blast- 
furnace gas will develop 1 1.H.P. in gas engines, from 
500 to 600 cubic ft. will be required to provide steam 
for the same power development by combustion under 
boilers. 

Mr. Thwaite’s invention included the following necessary 
conditions: (1) cooling or condensing; (2) freeing from 
dust; (3) removal of water vapour. 

, Attempts have been made on the Continent, with more or 
less success, at furnaces carrying only a minimum quantity 
of dust, and provided with ample dust catchers, to use the 
gas directly from the main gas tubing, after it has travelled 
a considerable distance and deposited the heavier particles of 
dust, but when others have tried to follow suit they have 
been far from satisfied with the pos where the Thwaite 
system has not been adopted in whole or in part, centrifugal 
fans and other apparatus have been. tried, which, while 
carrying the cleansing considerably further than the dust 
catcher effect, generally add to the content of moisture in 
place of reducing it. However, it is now an acknowledged 
fact that the dust ‘must be prevented from reaching the 
gas engine cylinder, if satisfactory results are to be ex- 


On realising the enormous potential energy of blast furnace 
gas, the first thought that occurs to those interested, is that 
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some system of storage is desirable ; but when the capital 

expenditure necessary to provide gas holders of sufficient 

capacity to hold any reasonable supply of this poor 

quality of gas, which carries such a high proportion of 

nitrogen, is taken into account, storage in bulk is found to 
be impracticable. 

However, where an efficient cleaning apparatus has been 
adopted, and the supply of gas is taken from two, three or 
more furnaces, no such apparatus as gas holders has been 
found necessary—except as used by Thwaite to establish 
an equable pressure. 

The flow of gas from the blast furnace is comparatively 
even and continuous while the blast is on, and as this is the 
case during from 80to 95 per cent. of the whole 24 hours,where 
there are two or more furnaces, the periods of shutting-off the 
blast can be so regulated as to obtain a continuous supply of 
gas independent of storage. 

Besides, by the adoption of covers for the charging bell, 
to prevent the escape of gas during the time the charge is 
being dropped into the furnace, and the modern arrange- 
ment of tapping off the slag and iron while the blast is on, 
the flow of gas suffers only the slightest interruption. In 
this country it is unusual to instal the furnaces singly, 
furnaces being generally in pairs. 

Take, for instance, a couple of furnaces producing 600 

- tons of pig-iron per week, a very, common type of plant in 

«this country; the total volume of gas evolved per hour 
amounts to 607,900 cubic ft., if the coke consumption equals 
ithe pig-iron output, which is usually the case. 

In connection with the above, and the fact that any steam 
taised by the combustion of this gas at atmospheric pressure 
requires five or six times the volume of gas to develop the 
‘same power as gas engines, a further question to be 
considered is how the best economy can be obtained from 
this by-product. 

If the whole of the gas could be applied in the most 
economical manner, or by gas engines, say, requiring 
120 cubic ft. per H.P.-hour, we find that the total power 
would be over 5,050 HP. 

Under present arrangements the heating of the blast 
requires a fourth of the total gas evolved; but as the dust is 
deposited upon the firebrick checkering of the stove, thereby 
reducing the conductivity of the bricks to that of jime, 
it becomes a serious question whether it would not - be 
advisable, from economic reasons, to adopt Mr. Thwaite’s 

-suggestion to heat the stoves with common producer-gas and 
apply the furnace gas to gas engines for power production. 

The principal application of blast-furnace gas at present 
is in providing blowing power by steam, and as the ratio 
between direct gas application and steam raising is as 1 to 5, 
it will be apparent that where 500 H.-P. is being developed 
‘by boilers, &c., the application of direct combustion would 
provide the 500 u.P. for the purposes of the furnace, and 
also 2,000 u.P. for’ profitable application by electrical 
generators, &c. 

That tuwn gas, or retort gas, fuel would never have led to 
the present development is due to two causes: the high cost 
of coal-gas, and the excessive initial pressure, combined 

-with the fact that’ the proportion of air required is about 
10 times the volume of gas, while biast furnace gas only 
‘requires from *75 to 1-0 volume of air per volume of gas. 

Though coal gas has a thermal value of from ‘five to six 
-times that of blast furnace gas, the effective result in gas 
-engine cylinders is not in anything like the same proportion, 
-owing to the difference in the proportion of air required for 
-combustion. Asa matter of fact, blast furnace gas gives 
only about 16 per cent. Jess power than coal gas—cylinder 
for cylinder ; of course, the valve areas kave to be pro- 
portioned to meet the altered conditions. 

Another most important feature in favour of blast farnace 
gas is the low proportion of hydrogen and hydrocarbon 
gases, which has the effect of permitting the -increased 
effective pressure to be obtained from increased compression 

without involving pre-ignition, while positive ignition can 
readily be obtained by either tube or electric ignition, and a 
high mean pressure of from 62 to 70 lbs. per square inch 
can be obtained with a maximum pressure of not more than 
200 Ibs. per square inch. ; 

While single cylinder engines give very good results when 
working on the Otto cycle, if provided with sufficiently heavy 


fly-wheels to give the necessary regularity, the addition of 
cylinders, or the adoption of the double-acting arrangement, 
follows on the increased size of unite. 

A single cylinder engine, provided with a heavy fiy-wheel 
can be made to develop just twice the power with the same 
regularity of speed by simply adding a second cylinder, the 
proportions of crankshaft and other main parts remaining 
the same, and it follows that the application of four cylinders 
would render even a lighter fly-wheel proportion sufficient, 

Manvfacturers are quite prepared to supply engines of 
large units capable of continuous running for long 


periods, and of otherwise fulfilling electrical engineers’ require-. 


ments in regard to speed regularity, &c., but as blast 
furnace proprietors and managers are not usually cognisant 
of the possibilities of electrical application of power as a 
means of profitable recovery of this important by-product, it 
is to the electrical engineer that we must look for its 
development. 

This subject has been dealt with in your issues of 
December 30th, 1898, December 15th and 22nd, 1899, 
December 29th, April 27th, 1900, December 14th, 2ist 
and 28th, 1900, January 17th, 1902, and August 29th, 1902, 
to which the writer would refer those interested in thig 
important source of cheap power. 








ELECTRICITY AT THE NEW YORK NAVY 
YARD.* 


THe ALTERNATING SysTEM USED IN THE STEAM ENGINEERING 
SHOPs. 


BEFOKE deciding upon the electrical equipment for the new shops 
of the New York navv yard, a careful comparison was made between 
the direct-current and alternating systems. On finally adopting the 
latter, the officers were largely influenced by two facts—the greater 
flexibility of the alternating-current system, and the small amount 
of attention required by alternating-current polyphase motors. It 
is very possible that in the not far distant future, additional shops 
will be erected in the Yard, in which power will be required; these 
shops may or may not be built near the power house. With the 
alternating-current system installed, the static trai.sformer, a very 
efficient piece of apparatus, provides a means whereby the generator 
voltage may he raised and the necessary power transmitted to any 
required distance without’ appreciable loss, and without the 
expenditure of large sums for the heavy copper conductors demanded 
by low-voltage direct currente. 

At the end of the transmission line, step-down transformer: are 
employed to reduce the voltage to the same value as that cf the 
generators, and thus the motors there operated may be of the sauie 
standard characteristics as those installed in the shops near the 
power house. 

The second consideration, that relating to the handling of the 
individual motor, is of serious moment, as those who have had ex- 
perience with sparking commutators, and the many other ills to 
which the D.c. motor is heir, can readily testify. 

In the modern polyphase motor there is presented the simplest 
piece of rotating electrical machinery now on the market; and it is 
consequently especially adapted for use in industrial plants where 
the best of care is not always giving to intricate mechanism, and 
where the motor is necessarily placed in charge of workmen inex- 
perienced in electrical matters. 

These motors are so designed ani corstructed that they require a 
minimum amourt of attention, and, in fact, all that is necessary is 
to start and stop them, as occasion demands, by throwing a simple 
switch, and to make a weekly inspection to see that the oil pockets 
are kept filled to properly lubricate the bearings ; further, they will 
stand almost any amount of abuse in the way of overloads, &., 
without being damaged. 

Another feature of this type of motor is that all of the machines 
can be controlled by starting or stopping the main generators, and 
without any attention being given to the individual motors, This 
makes a shut-down for the noon hour a very simple matter, and ren- 
ders unnecessary the amount of ‘abour involved in the use of any 
other form of power. : = 

Detailed specifications were drawn by the Bureauof Steam Engi- 
neering, and the contract forthe entire plant was finally secured by 
the Westinghouse Electric and Manufacturing Co. 

The power uscd throughout the steam-engineering shops, with the 
exception of that for the cranes, is furnished by alternating-current 
motors, directly connected to the larger machine tools, and belted 
to countershafting for driving the smaller tools. 

The various machinery u:ed in the foundry, blacksmith shop and 





* Abstract of article contributed by F. N. Kollock, Jr., in the 
Journal of the American Society of Naval Engineers. 
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ttern shop (which buildings were not destroyed. and have not 
peen rebuilt) is also driven by alternating-current motors. 

The crane equipment consists of three cranes in the machine 
shop and three in the erecting shop, all of which are operated by 
direct-current motors, the power for which is obtained temporarily 
from direct-current generators. The plan is to ultimately instal 
rotary converters for such service, these machines to be operated 
from the main alternating-current generating plant. 

The power house was designed by the Bureau of Yards and Docks, 
and built under the supervision of the navy yard authorities. The 
pbuilding is 100 ft. long x 86 ft. wide, built of brick with granite 
trimmings, and is located at a distance of about 60 ft. from the 
machine shop, boiler shop, and erecting shop. ’ 

The Power Plant.—The original idea was to place the power house 
within the rectangle made by the shops, but in order to afford the 
shops as much light as possible, and. also to minimise the fire risk, 
the present location was decided upon. The foundations for the 
puildiog, and for the engines, generators and boilers installed 
therein are of concrete, and are built on piles. 

The engine room, separated from the boiler room by a brick par- 
tition, is 97 ft. long x 36 ft. wide, and is arranged to accommodate 
four generator outfits, the necessary exciter and switchboard equip- 
ment, and the condensing apparatus; also the boiler feed pump, 
the air pump and the circulating pumps, which latter are motor 
driven. 

The engine room floor is 4 ft. above the ground level, and 
a basement is provided for the reception of the condensing 
apparatus and all piping and wiring. The boiler room, 96 ft. 8 in. 
long x 45 ft. 2 in. wide, is arranged for three Babcock & Wilcox 
boilers of 300 u.P. each, and space is provided for the installation 
of one 100-u.P. boiler, with independent steam-driven feed pump, 
and for the coal and ash-handling apparatus, the mechanical draught 
and the Roney mechanical stoker, all of which machinery is also 
driven by alternating-current motors, 

All of the apparatus in the power house, with the exception of 
the electrical equipment, was installed under the supervision of 
Westinghouse, Church, Kerr & Co., the Westinghouse Electric and 
Manufacturing Company (the main contractor) furnishing the entire 
electrical equipment, including the generators, exciters, switch- 
board and auxiliary motors. 

Three engine-type generating units, as called for in the contract, 
have been installed. The engines are of the vertical cross-compound 
type, and were manufactured by McIntosh, Seymour & Co. The 
high-pressure cylinders are 16in., and the low-pressure cylinders 
$4 in. in diameter, the stroke being 36 in. The engines operate at 
aspeed of 136 revolutions per minute, and are rated at 630 u.P. 
each, at an initial steam pressure of 160 lbs., and a vacuum of 26 in. 
Each engine is equipped with an electric governor, by means of 
which the speed can be varied 3 per cent. in either direction from 
the normal while the enginesare in operation. The motor actuating 
this governor is situated on the engine fly-wheel. Aside from this 
electrical governor, a centrifugal governor is supplied to closely 
regulate the speed of the engine, which feature is so vital to the 
successful operation of alternating-current generators in multiple. 
A Westinghouse vertical cross-compound high-speed engine is pro- 
vided, to which one of the two exciters furnished is directly con- 
nected. The high and low-pressure cylinders are 8 in. and 13 in. 
in.diameter respectively, and the stroke is 8 in. The engine 
operates at a speed of 375 revolutions per minute, and is rated at 
60 u.P. at a steam pressure of 160 Ibs, and a 26-in. vacuum. The 
steam piping is arranged so that this engine, or any one of the 
three main engines, can also be run independently non-condensing. 

The feed pump is of the Blake pattern, and is connected to its 
driving motor through a set of double reduction gears, being 
designed to run at a speed of 32 revolutions per minute; there is 
also a Blake single-acting plunger pump, installed as an auxiliary 
feed pump. 

The Electrical System.—After careful consideration as to the elec- 
trical characteristics of the generating units, it was finally decided 
to instal a system having low alternations, and operating at a low 
voltage. The low speed of the engines, 136 revolutions per minute, 
a8 above given, required fewer poles with generators so designed, 
and, therefore, the adoption of such a system meant a reduction in 
the diameter and size, and, consequently, in the cost thereof. 

The probable use of rotary converters for furnishing power to the 
direct-current crane motors was also taken into consideration, and, 
inasmuch as there is a well-known objection on the part of the 
majority of the builders of such apparatus to high alternation 
rotary converters, it was decided that it would be best to intal a 
3,000 alternation system. 

In deciding the question of the voltage to be employed, the 
object was, of course, to have as low a voltage as possible, to lessen 
the possible troubles due to breakdowns of insulation, and still have 
it high enough to reduce line losses to a minimum and cut down 
the necessary amounts of copper in electrical apparatus and line 
wires. The proximity of the power house to the shops in which 
the power was to be utilised made a high voltage unnecessary, and 
this fact, together with the increased safety to attendants in the 
power house, and the workmen, unfamiliar with electrical 
machinery, in the various shops, convinced the naval authorities 
that an electromotive force of 220 volts at the generators would best 
meet their requirements. It'was further decided that a two-phase 
system would be-best under existing conditions. 

The three generators, therefore, as called for by the specifications 
and furnished under the contract, are designed to operate at 25 
periods per second, or 3,000 alternations per minute, two-phase, and 
at an electromotive force of 220 volts; the speed being 136 revolu- 
tions per minute, the number of poles is fixed at 22. The gene- 
rators are of the revolving-armature type. 

The makers have guaranteed for these generators an efficiency 





at full non-inductive load of 944 per cent.; at three-quarter 
load, an efficiency of 93 per cent.; at half load, an efficiency of 
904 per cent., and at quarter load, an efficiency of 84 per cent., 
the figures being based on measurements of the copper and iron 
losses separately determined and exclusive of friction. The 
guaranteed regulation is a rise in voltage of 6 per cent., full non- 
inductive load being thrown off, constant speed and constant 
separate excitation obtaining. 

For the excitation of the three alternating-current generators, 
two direct current outfits are provided, an engine-driven exciter 
and a motor-driven exciter. Hither outfit is of sufficient capacity 
to excite two generators, under any conditions of load, and, as the 
present requirements for power can easily be met by two machines, 
the third being kept in reserve, it will only be necessary to operate 
one of the exciters at a time. The engine-driven exciter will be 
used when the alternating-current machines are being started, and, 
after their voltage has been brought up to normal, the exciter 
driven by the alternating-current motor will be put in service and 
the engine-type outfit shut down. 

When direct-current generators are run in multiple the only 
requisite is that the electromotive forces generated by the machines 
under consideration shall be the same. In the multiple operation 
of alternating-current generators not only is this required, but also 
the most careful design is necessary to ensure the generators having 
the same wave form; and, further, the regulation of the driving 
engines must be such that at all loads the angular velocity of the 
revolving element of the generator shall be practically constant. 
In large engine-type outfits, such as those under discussion, in 
which the generators have a large number of poles, this latter re- 
quirement is of special importance. The total variation in speed 
during one revolution (that is, the amount which the revolving 
element forges ahead plus the amount it lags behind the position 
of uniform rotation) must not exceed th of the pitch angle 
between two adjacent poles; and where the poles are very close 
together the equivalent percentage of the circumference of the 
revolving part is very small. In the case of these 22-pole machines 
the maximum permissible variation on either side of uniform 
rotation is ‘27°, or ‘0750 per cent. of the circumference of the 
armature. 

The securing of such uniform speed is accomplished by means of 
very heavy engine fly-wheels having great inertia, which inertia tends 
to overcome any speed variation due to sudden changes of the load. 
These changes are apt to be so rapid and of such brief duration, 
that any form of engine governor is entirely inadequate. 

Engines which are to be used to drive alternating-current gene- 
rators, especially those to which the revolving element of the 
generator is to be rigidly connected, should, however, be equipped 
with governors of the most approved type for regulating within the 
ordinary limits ; and, further, these governors should be adjustable 
while the engines are running, in order to facilitate synchronising 
the machines. 

The motors used in the power distribution are known as the 
“type C ” motors, which have a torque, at starting, several times 
the value of the full load torque. This is considerably higher than 
is required or desirable for motors used in ordinary machine-shop 
practice, as the driven tools are usually started without load, and, 
further, the resulting mechanical shock to the machinery is to be 
avoided. Another point to be considered is that, with the use of 
lower starting torques, the starting current taken by the motor is 
reduced, it being proportional to the starting torque, and for full- 
load torque about 24 times full-load current. 

By means of a pair of auto-transformers placed between the line 
and the motor the electromotive force at starting may be lowered as 
desired, and the torque correspondingly reduced. All of the motors 
installed in the Navy yard are equipped with devices of this kind, 
except those of a capacity below 5u.P.,in which case there is no 
necessity for their use. Each of these consists of a marble panel, on 
which are mounted the necessary controlling switches and two auto- 
transformers, which latter are mounted in separate cast-iron cases 
and arranged to be placed apart from the panel. and connected 
thereto. 

Each of these starting panels carries a four-pole double-throw 
switch for throwing a low voltage on the motor terminals at 
starting, and, when full speed has been reached, applying full-line 
voltage by throwing to the other position; also, a main four-pole 
single-throw switch for cutting the motor entirely from the cireuit, 
and, in some cases where it is necessary to run the motors in either 
direction, a two-pole double-throw reversing switch. The two 
auto-transformers are connected between one side of the starting 
switch and the motor, and are provided with a number ‘of loops. 
By this means the electromotive force applied at starting may be 
reduced at will to meet the requirements of the service on which 
the motor is working. 

- When it is desired to stop the motors the circuit is broken by 
means of the four-pole single-throw main switch, except in the case 
of the large motor, where circuit breakers are provided for this 
purpose on the starting panel. 


pe ______—___ 


PRODUCER GAS FROM BITUMINOUS COAL 
FOR POWER PLANTS. 


Tux following is a brief description of the improved gas producer 
which has recently been introduced by Messrs. W. F. Mason, 
Limited, Manchester :— 
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The vapours driven off the surface of the coal are drawn down 
through a circulating pipe by means of a steam jet, and are 
passed into the incandescent fuel above the grate, but beyond the 
zone of active combustion. The gases are led away from the producer 
through an outlet about 12 in. above the grate ; the ash and clinker 
are withdrawn through the water trough. 

The fixed carbon is burnt at a high temperature on and near the 
grate, and when the combustion is complete, the steam and tar 
vapours are injected into the incandescent mass. The effect of this 
is that these products are decomposed, and enter into combinations 
forming gases entirely combustible, viz., H and CO; these products, 
therefore, act as enriching agents, which they can hardly do when 
air with its 75 per cent. diluent N is used to effect the combination. 
Air, cf course, is necessary, but the sensible heat developed from or 
by the combustion of the air is utilised to effect the decomposition. 
The vaporised products from the coal, together with sufficient gas 
produced below the outlet, are made to circulate, and thus keep the 
temperature at the outlet high enough to prevent any tar vapours 
being formed at or below the outlet. 

The grate has more air space on the side facing the vapour 
outlet, because the temperature has to be maintained higher 
op this side. The fuel on the opposite side of the grate is 
only kept burning sufficiently to maintain incandescence and 
to ensure the formation of CO. The reason for this is that 
the gas made on this side of the grate is only similar to 
Dowson or ordinary producer gas, and is not enriched by the 
addition of the products of decomposed steam and tar vapours 
as is that produced on the opposite side. It is entirely due to this 
enriching process that the apparatus is capable of generating, from 
ordinary bituminous coal, gas of a calorific value of 185 B.Th.U. per 
cubic foot. This high thermal value is invaluable in furnace work, 
and produces results in the gas engine more closely approaching 
those of town gas than has hitherto been possible. . 








NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


F 18,637. “‘A new or improved electrical post, being a method of and means 
for collection, transmission, and delivery of letters, parcels, and the like.” 
R. Tareei-PiscizeTtT1. August 25th. (Complete.) 

18,651. “ Improvements in or relating to electric switches, plug sockets and 
the like.” F.G. Batty. August 25th. 

18,655. “‘ Automatic switch for electric pumps.” R. Cottines and A. C. 
Griscom. August 25th. (Complete.) 

18,685. “‘ Improvements in electrical measuring devices.” A. T. Cooper. 
August 25th. 

18,696. “ The electric-chemico process for printing newspapers, posters, 
sheets, books the like without the use of ink.” A.W. TcuRNER. August 
26th 


18,708. “‘ Improvements in handles of brake levers for electric cars, motors, 
or road vehicles or the like.” W.J.Grreen. August 26th. 

18,747. “Improvements in aut ic teleph exchange mechanism.” R. 
Happax. (The Strowger Automatic Telephone Exchange, United States.) 
August 26th. (Complete.) 

18,766. “Improvements in alternating current electricity meters.” 8S. Z. DE 
Ferranti and W. Hamittos. August 26th. ~ 

18771. “ Improvements in controlling or limiting the play of electric col- 
lectors.” C.TarHam. August 26th. 

18,777. ‘‘ Improvements in and relating to trolley holders for overhead con- 
duit systems.” A. THope. August 26th. 

18,782. “Improvements in or connected with life guards for electric cars and 
the like.” A.M. Martm and J Tennant. August 26th. 

18,798. “Improved means for synchronising alternating electric current 
machines.”” M.B.Freitp. Angust 27th. 

18,816. “Improvements in commutators for dynamo-electric machines.” 
Tse British Tsomson-Hovston Company, Liwitep. (H. F. T. Erben, 
United States.) August 27th. 

18,817. “Improvements in electric motor control systems.” THE BritisH 
Txomson-Hovstox Compaxy, Loren. (W. ©. Mundy, United States) 
August 27th. 

18818. “Improvements in electric transformers.” Tue British THomson- 
Hovstox Compaxy, Luarep. (W.8. Moody, United States.) August 27th. 

16,819. “Improvements in electric switches.” THe British THomMson- 
Hoveron Compaxy, Limrrep. (C. C. Badeau, United States.) August “7th. 





18,220. “Improvements in dynamo-electric machines.” THe BnrirTisH 
Tsomson-Hovstox Compaxxy, Lumrep. (H. G. Reist, United States.) 
August 27th. 

18821. “Improvements in electric motor control systems.” THe BritisH 
Tuomsox-Hovustox Compaxy, Laimrrep. (. E. Case, United States.) 
Avgust 27th. 


18.922. “Improvements in electric meters.” H. H. Lake. (General 
Electric Company, United States.) August 28th. 

18,323. “ Improvements in direct current electricity meters.” H. H. Laxe. 
(General Mieetric Company, United States.) August 28th. 


18,924. “Improvements relating to variable speed driving mechanism for 
motors.” H. H. Laxz. (General 





electvic Electric Company, United States.) 
August 25th. 

18,925. “Im ements in, or relating to, rheostats for starting electric 
motors.” H. Laxe. (General Electric Company, United States.) August 


18.926. “ Improvementsin electrical transformers.” H.H. Lake. (General 
Electric Company, United States.) August 26th. 


18,933. ents in safety appliances or trojley catchers for electric 
cars.” G.C. August 26th. 
18,358. “‘ Improvements in or ining to apparatus adapted for indicating, 


or for opening or 8 circuit, on change of the direction of flow of e 
energy.” L.. AxDsEWs. “August 28th. 

18,96. “Improvements in connection with swivelling trolley heads for 
electric locomotives, cars or trucks.” T. E. B. Pumszirs and F. A. M. Attine- 
Bam, August 2itb. 





—— 


18,985, ‘* Electrical system and apparatus for automatically or otherwise eon- 
trolling tramway and railway points, and also trolley wire points at junctions 
or branches.” H.CHapman. August 29th, 

19,009. ‘ Improvements in electrically insulatory wall plates, and the like,” 
J.Torr. (R. Miller, Germany.) August 29th. 

19,082. “Improved system of control for multiple unit electric trains,” 
T. Vow ZweteperGK. August 29th. 

19,079.. “An universal pivot joint for electrical light fittings purposes.” R, W, 
Brakam. August 80th. 

19,097. ‘*Improvements in apparatus for breaking electric ares.” CattEy. 
DER’s CABLE AND Construction Company, LimitEep, and Hastines. 
August 80th. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 94 
(in stamps). 





12,466. ‘“‘ Improvements in the construction of rail bonds for electric railways, 
and in the mode of applying the same.” G. G. M. Hardingham. (Felten and 
Guilleaume Cariswerk Actiengeselischaft. Dated July 10th, 1900. Rail bonds for 
electric railways consists of a strand or group of wires andare secured by insert- 
ing the ends of the wires in holes around a céntral hole in the web or flange 
Po! Ns rail into which a taper pin is driven to close the metal on the wires, 

claims. 


12,531. ‘Positive electrode for accumulators.” C. von Sedneff. Dated July 
llth, 1900. Positive electrodes of accumulators are formed with a frame of lead 

lates disposed radially, and provided with lead ribs, which may be undulated, 

he electrode may be of polygonal, circular, or square cross-section. Active 
material is filled into the spaces of the frame as usual. The ribs can be 
secured by cross-pieces. Angular extensions of the plates are connected toa 
pole. 1 claim. 


12,537. “improvements in and relating to electric accumulator plates.” P. F, 
Ribbe. Dated July 11th, 1900. Relates to electrodes which are made of a 
slotted sheet of metal which is folded on itself alternately to the right.and left 
and consists in keeping the folded parts at a sufficient dist apait to facilitat 
the circulation of the electrolytes. 4 claims. 


12,601. “improvements relating to the separation of mixed granular or 
pulverised substances.” E.Gates. Dated July 12th,1900. Relates to the separa- 
tion of gold, silver, copper, or other metallic substances from granular or 
pulverised material containing them. The material falls in a shower froma 
hopper, and acurrent of high tension is passed between the terminals, which 
may consist of ordinary arc-lamp carbons. The falling metallic particles are 
repelled or attracted by a current in a wire, and are collected in hoppers. The 
wire may be replaced by the face of an electro-magnet. 1 claim. 





12,673. ‘‘An improvement in the manufacture of glass by olectrical heating.” 
H. Voelker. Dated July 18th, 1900. In the manufacture of glass the ground raw 
materials are mixed with a conducting material, such as graphite, powdered 
charcoal, &c., and are melted by the passage of an electric current through the 
mixture between suitable electrodes. 1 claim. 


12,672. ‘“ An improvement In the manufacture of glass by electrical heating and 
apparatus therefor.” H. Voelker. Dated July 18th, 1900. Relates to the manu- 
facture of glass in electric furnaces. The raw materials are fed by worms from 
hoppers to a furnace, and are fused by heat from an arc passing between 
carbon electrodes. The molten glass flows into the cleaning tank, where it is 
further heated for the purpose of clearing it from air bubbles by an electric 
current passing through the tank between electrodes. A current may also be 
passed Ip trac the receiving tank to keep the glass at the required tempera- 
ture. 4 claims. 


12,702. ‘‘improvements in electrical accumulators.” A. A. Riasse and J. J. H. 
m. Dated July 18th, 1900. Cross sections at right angles to each other 
of part ofa plate is described. ‘the plate is ribbed and provided with three 
series of perforations or channels, which traverse the plates respectively in a 
vertical direction, a horizontal longitudinal direction and a horizontal trans- 
verse direction. The plate is prepared by casting metal lead on a metal mass 
formed by superposing on a level base serving as a foundation a network formed 
by series of needles ranged parallel to one another and having their ends fixed 
in a plate. Each series of needles is placed at an angle of 90° to those in the 
system immediately below them, and each series rests upon the series which 
precedesit. The pneedies which cannot be withdrawn mechanically are dis- 
solved out bya suitable chemical reagent. The block obtained as above 
described is cut into strips of the required thickness. 1 claim. 


12,709. “‘I ements in eiectric arc lamps.” F.M.Lewis. Dated July 13th, 
1900, A clutch lamp is provided with solenoid regulating gear. 8 claims. 


12,716. ‘* improvements in electric switches.” W.B. Dale. Dated July 14th, 
190U. In order to give a wide double break, the contact arm is arranged to keep 
parallel to the plane of the contacts. Ina double-pole switch the contact bars 
are carried by a cross-piece. To arms on this cross-piece are pivoted two 
levers, the other ends of which are pivotedto a bracket. A handle is loosely 
connected to ene of the bars which are connected by a spring to give a quick 
break. 1 clair. 


12,733... “Art of reducing attenuation of electrical waves and apparatus there- 
for.” M. Pi . Dated July 14th, 1900. Relates to tuning electric circuits to 
prevent the attenuation of the electric waves. 11 claims. 


12,737. ‘improvements in and connected with holders for electric incandescent 
* H. Oppenheimer. (Actiengeseiischait Mix and Genest.). Dated July 14th, 
1900. Relates to incandescent lampholders. A key switch holder for & 
bayonef-capped lamp having a case made in two parts which screw together 
may have the slotted externally-threaded part provided with a rib to &tiffen it 
and limit the extent to which the internally-threaded part can be screwed on. 
The holder is provided with twoinsulating parts, the upper one has a projecting 
rtion fitting into a recess in the lower insulator, and the two are connected 
as two screws — through the lower.part into metal pieces in the upperone. 
The heads of these screws may be covered with plaster. The upper part has 
two parallel openings, and the lower part hes corresponding recesses to give 
access to binding screws on metal pieces which receive the ends of supply con- 
ductors passed through holes in the upper part. A groove in the face of the 
ower part separates two holes having shoulders to support plunger carriers in 
contact with the metal pieces in the upper part. The upper part is hollow, to 
contain a switch of any construction which iscovered by an insulting disc pro- 
vided with holes to pass the conductors. 2 claims. 


12,739. “An improved dynamobrush.” J. F. P.Ringsdorff. Dated July 14th, 
1900. A dynamo brush is made ap of tinsel or thin metal ribbons running only 
in one direction. These are pressed together and d in a metal or 
webbing case. Other materials, such as metal sheet, carbon, or the like may be 
employed in combination with the metal ribbons, 1 claim. 

12,743. “An method of and apparatus for the local application of elec- 
trical treatment human - we . Dated July 14th, 1900. Local 
electrical’ treatment of the human body is effected by means of apparatus 
thro which there is a static discharge, and from which air is exhausted 50 
that the ap tus adheres like a cupping glass end the blood is drawn to the 
surface and subjected directly tothe light and ozone produced, A suitable form 
of apparatus consists of a cup or bowl shaped at the mouth to conform to the 
part treated and provided with terminals connected by wires to an influence 
machine, &c., and a passage, preferably through a handle connected by rubber 
tubing to an sir pump. 1 claim. 
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